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PREFACE

This manual contains information needed by field service engineers, technicians, or other interested
persons who have a need to know how the Rainbow 100™ computer is designed and operates. Included are
explanations of the features, capabilities, system architecture, and technical characteristics as well as
general reference data. The information is presented in twelve chapters and three appendixes.

Chapter 1

Chapter 2

Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8
Chapter 9

Chapter 10

Chapter 11

Chapter 12

Appendix A

Appendix B

Appendix C

Contains a general description and specifications of the units comprising the Rainbow
100 computer.

Provides basic operator information, including use of the keyboard and Set-Up modes
for setting or changing the computer operating characteristics.

Describes the functions and interaction of each hardware unit at the system level.
Contains the technical description of the system module.

Contains the technical description of the RX50 controller module.

Contains the technical description of the RX50 diskette drive.

Contains the technical description of the power supply and fan assemblies.
Contains the technical description of the LK201 keyboard.

Contains the technical description of the VR201 video monitor.

Describes how to test and troubleshoot the Rainbow 100 computer using either the
internal ROM-based or diskette-based diagnostic programs.

Describes procedures for adjusting the monitor and provides removal and replacement
procedures for modules and mechanical assemblies.

Describes the multinational character codes supported by the Rainbow 100 computer.

Contains a recommended spare parts list and ordering information for parts and
computer reference manuals.

Contains a list of ROM-based and diskette-based diagnostic error messages.

Contains a glossary of terms, acronyms, and abbreviations used in this manual.
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Many terms used in this manual are written out the first time they appear, followed by an abbreviation or
mnemonic in parentheses. Thereafter, the abbreviation or mnemonic is generally used.

The keys on the Rainbow 100 keyboard that are mentioned in text appear in boldface (for example, press

the Shift key). Note that <Return> represents the Return key, and to press <Shift/A> means to hold
down the Shift key and press the A key at the same time.
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CHAPTER 1
INTRODUCTION

NOTE
The Rainbow 100 computer described in this manual
is model PC100A and should have been installed
according to instructions in the Rainbow™ 100
Installation Guide.

1.1 GENERAL DESCRIPTION

The Rainbow 100 computer is a high performance personal computer that runs a wide selection of
CP/M®-based and MS™-DOS-based software. A dual processor system architecture allows execution of
8-bit or 16-bit application programs using the CP/M®-86,/80 operating system.

The basic Rainbow 100 computer consists of:

A video monitor

A keyboard

A dual processor (Z80A® and 8088™)

64K bytes* of main memory (expandable to either 128K bytes or 256K bytes)

A standard dual-diskette drive containing 800K bytes of on-line auxiliary memory on two 5-,
inch diskettes, with a second dual-diskette drive provided optionally for an added 800K bytes of

on-line auxiliary memory

A printer/communications controller for adding an optional printer and/or an optional modem

The Rainbow 100 computer is housed in three separate units: the video monitor, the keyboard, and the
system unit. Figure 1-1 shows the Rainbow 100 computer in two views: with the system unit positioned
horizontally, and with the system unit positioned vertically in the optional floor stand.

CP/M® is a registered trademark of Digital Research Inc.
MS™-DOS is a trademark of Microsoft Corporation.
Z80A® is a registered trademark of Zilog, Inc.

8088™ is a trademark of Intel Corporation.

*A byte = | character location; 1K byte = 1024 bytes.
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Figure 1-1 Rainbow 100 Computer
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1.2 PHYSICAL DESCRIPTION

1.2.1 Video Monitor

The Rainbow 100 computer monitor has a video screen with a diagonal dimension of 30.5 cm (12 in). The
screen is coated to reduce glare. (Avoid touching the screen since fingerprints show up very easily. When
necessary, clean the screen with the cleaner provided.)

The monitor displays video information from the video control system on the screen. (The video control
system resides on the system module inside the system unit.) The monitor also provides the internal
connection for the keyboard and has the following features:

24-line X 80- or 132-column display

Jump or smooth scrolling

Double-height characters (by line)

Double-width characters (by line)

Normal and reverse video (by character)

Boldface, blinking, and underlined characters (by character)
Dark or light screen background

Auto-screen blanking

Brightness and contrast controls

Figure 1-2 shows the brightness and contrast adjustments located on the back of the monitor.

BRIGHTNESS CONTRAST
CONTROL CONTROL

MR-10072

Figure 1-2 Brightness and Contrast Controls
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1.2.2 The Keyboard

The Rainbow 100 computer has a low-profile keyboard with 105 keys, as shown in Figure 1-3. The
standard keys at the left and center provide the uppercase and lowercase letters, numbers, and punctua-
tion. To the right of these keys are the editor keys (Find, Insert Here, Remove, Select, Prev Screen, and
Next Screen) and the cursor control keys (], |, <, —). On the far right is the numeric keypad.

LEDS

Hold Screen Lock Compose Wait

N\

(o, Brnt, setup Fa Interrupt Resume Cancel Main  Exit il B3 3 8in " @ ‘e ‘e '@ F17_ F18_ F19 F20 |

DDDDD] e {3 J—II_TFT[]D

R BEEEREE BB IEE™ L [l [
Gl G e P o =2 0
FEFEFPFFFEFEELID | T [0
-CWIEBEEIE@LJ_I{HM (] e]®] -

SPECIAL FUNCTION KEYS

MR-10073

Figure 1-3 Keyboard Controls and Indicators

Across the top of the keyboard are the special function keys. Included in these keys are the Set-Up key,
the Help key, and the Do key. The Help key calls a help message to the screen in Set-Up mode and during
applications that use this key. The Do key separates the “execute” function from the ‘“carriage return”
function within an application program that can distinguish between these functions.

Also included in the top row are the special function keys for different types of applications—word
processing, electronic mail, accounting spreadsheets, etc. These keys can be custom labeled with a
removable strip for each application.

1.2.2.1 Keyboard Features — The keyboard has the following features:

® A low profile that allows access to the dual-diskette drive in the system unit, should you want to
place the two components on the same table or desk.

e  Keyclick sounds as the keys are pressed. You can adjust the keyclick volume or turn it off.
e A keyboard tone generator that produces a margin bell. The tone volume is also adjustable.
®  Auto-repeat of all keys on the main keypad array, the numeric keypad, and the function keys

(including Space, , and Tab). Exceptions are the Return key and any key used in conjunction
with the Control key.

1-4



The keys are arranged in an electrical matrix, which is scanned for keys that are pressed. A single-chip, 8-
bit processor detects whenever a key is pressed and transmits the event to the system module.

1.2.2.2 Keyboard LEDs - The keyboard has four lights (LEDs) that indicate when a specific function is
in operation. The functions indicated are: Hold Screen, Lock, Compose, and Wait. During normal
operation, the lights have the following meanings when they are on.

Indicator Meaning

Hold Screen The Hold Screen key has been pressed. New data will not be added to the monitor’s
screen until you press Hold Screen again.

Lock The Lock key has been pressed, enabling caps lock mode.

Compose The Compose Character key has been pressed (for special applications only). (CP/M-
86,/80 does not support this key.)

Wait Keyboard transmission has been temporarily stopped by the system. If this light is on,
any additional characters typed are lost. The keyboard beeps once for each key
pressed.

The lights can also signal error conditions. All four lights flash when the power-up selftest fails.

1.2.3 The System Unit
The system unit, shown in Figure 1-4, contains the power supply, the system module, a dual-diskette drive,

a fan, and the system power switch. This unit can be placed horizontally on a desk or vertically in the
optional floor stand.

DUAL-DISKETTE DRIVE

POWER SWITCH

LATCH (ONE ON EACH SIDE)

MR-10074

Figure 1-4 System Unit Controls and Indicators (Front)
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Placing the system unit in the floor stand decreases the amount of desk space needed by the personal
computer. The floor stand also keeps the unit fixed and allows it enough airflow.

The components of the system unit are designed to make installation of options and maintenance of
components easy. The system unit’s cover is secured by sliding latches under its left and right sides. The
diskette drives can be removed by releasing their latches, the power supply can be removed by discon-
necting the cables. The system module slides out the back of the system unit.

The connectors for power and peripheral devices are at the back of the system unit, as shown in Figure 1-5.
They are unique in design to prevent misconnections and are labeled: COMM (for an optional communica-
tions line), PRINTER, and VIDEO (for the monitor cable).

COMMUNICATIONS CONNECTOR
PRINTER CONNECTOR

VIDEO CONNECTOR

POWER
CONNECTOR

123 4 5 6 7
[Ce@OOCO @]

ERROR MESSAGE LEDS

MR-10075

Figure 1-5 System Unit Controls and Indicators (Rear)

Seven LEDs at the back of the system unit indicate the source of any problem with the computer. The
LEDs provide a backup to error messages and are especially useful should the monitor fail.

1.2.3.1 The System Module — The system module, located inside the system unit, is made up of
electrical components and circuits. Its major components are the two processors (Z80A and 8088),
memory chips, and communications hardware. Mounted on the system module is the RX50 controller
module. It controls reading and writing on the diskette drives. The system module has other connectors for
mounting a memory extension option and other options as they become available.

You can expand the system module’s memory by adding a 64K byte or a 192K byte memory extension
option. The system module also has a 24K byte ROM, which contains diagnostic tests, a bootstrap
program, and the terminal emulation program.
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The Z80A processor has sole access to the RX50 controller module. Available to the processor are 64K
bytes of RAM, which are divided into 62K bytes of shared memory and 2K bytes of unshared memory.
The 62K bytes are shared with the 8088 processor.

The 8088 processor controls the monitor, the keyboard, the printer, and the communications line. It also

controls any additional options that may be added to the system module. A screen memory and an
attribute memory allow it to control the information on the monitor.

1.2.3.2 The RXS0 Dual-Diskette Drive — The Rainbow 100 computer uses a compact diskette subsys-
tem that consists of a diskette controller module and a dual-diskette drive, which controls two 5-Y/ inch
diskettes. The diskettes provide mass storage, data exchange, and file backup capabilities. Each diskette
stores 400K bytes of information.

The dual-diskette drive has two spindles that are turned by the same drive motor. The drive accesses its
two diskettes by a single-head carriage assembly, which is moved by one stepper motor/lead screw
combination.

Each diskette drive has two sensors that detect when a diskette is installed. These sensors also look for the

notch on the side of the diskette’s protective cover to see if the diskette is write protected. If this notch is
covered, the diskette drive cannot write on the diskette.

1.3 FEATURES AND CAPABILITIES
The following features are standard on all Rainbow 100 computers:

e  Seclftest diagnostics with LED readouts
e  80- or 132-column video display
e 64K byte main memory
® 800K byte auxiliary storage
e  Built-in controllers for additional diskette drive, printer, and modem
®  Programmable bit rates
e  Hardware/software error messages
The Rainbow 100 computer:
e  Operates CP/M or MS-DOS

®  Recognizes programs written for 8- or 16-bit processors (Z80A or 8088) when running CP/M-
86/80

e  Can be expanded to 128K bytes or 256K bytes main memory
e Is RS-232 and RS-423 compatible

1-7



e  Supports an additional diskette drive

e  Supports an optional printer and/or modem

®  Provides optional color/graphics

®  Provides optional extended communications

1.4 RAINBOW 100 COMPUTER SPECIFICATIONS

l.4.l> System Specifications
Standard System:
System Unit:
Processors
Memory
Printer connector
Communications connector
Storage
Video Output:
Operating System:
Environment:

Temperature
Operating*

Not operating
Relative humidity
Operating

Not operating

Altitude (maximum)
Operating

Not operating

Magnetic field

*

System unit, keyboard, monitcr, and operating system

Z80A and 8088 processors

64K bytes

Serial, RS-423

Speeds up to 19,200 baud with modem control, RS-423
Dual-diskette drive (2 X 400K bytes)

Monochromatic, RS-170 compatible

CP/M-86/80 or MS-DOS

Class A: air-conditioned office or light assembly area

15° C to 32° C (59° F to 90° F)

—34° C to 60° C (—29° F to 140° F)

20% to 80% with maximum wet bulb 25° C (77° F) and
minimum dew point 2° C (36° F)

5% to 95% (noncondensing)

2440 m (8,000 ft)
9144 m (30,000 ft)

The RXS50 diskette may lose data when exposed to a
magnetic field strength of 50 oersteds or more.

Maximum allowable temperature is reduced by 1.8° C per 1000 m (1° F per 1000 ft) above sea level. Example: At 2.4 km

(8000 ft), the maximum temperature is 27.5° C (82° F).
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System Expansion: Three dedicated spaces for option modules that are user-
installable

Hardware Options:
Additional memory 64K or 192K bytes
Second dual-diskette drive (2 X 400K bytes)

Any serial printer with the same FCC classification as the Rainbow 100 computer (Class B), such as
the LAS50 Personal Printer, LA100 Letterprinter 100, or LQP02 Letter-Quality Printer

Optional floor stand for vertical mounting of the system unit
1.4.2 Video Monitor Specifications
Characters: 7 X 9 dot matrix; includes 2-dot descenders
Format: 24 lines X 80 or 132 characters

Physical Description:

Height 29.2 cm (11.5 in)
Width 34.9 cm (13.75 in)
Depth 31.1 cm (12.25 in)
Weight 6.4 kg (14 1b)
Cord 1.9 m (6 ft)
Adjustable Tilt: +5° to —25°
Video Format: Monochromatic, composite

1.4.3 Keyboard Specifications

Audio and Visual Indicators: 4 lights and bell tone generator
Cord: 1.9 m (6 ft) coiled cord;
4-pin, telephone-type modular connectors; plugs into back
of monitor
Physical Description: Low-profile, detachable
Height 5 c¢cm (2.0 in) at highest point
Length 53.3 ¢cm (21 in)
Width 17.1 cm (6.75 in)
Weight 4 kg (4.5 1b)
Keypad: Sculptured key array
Home Row Key Height: 3 cm (1.2 in) above desktop
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Keys:
Size (each)
Spacing
Wobble

Force to activate

Travel to activate
Numeric Keypad:

Function Keys:

Power:

105 keys; matte, textured, concave surface

1.27 ¢cm (0.50 in) square

1.9 cm (0.75 in) center-to-center (single-width keys)
Less than 0.5 mm (0.020 in)

53 gto 79 g (1.8 oz to 2.7 oz); space bar is double this
amount

Less than 0.3 ¢cm (0.12 in)
18 keys

36 keys; firmware- and software-driven; 20 function keys
horizontally positioned below label strip

+12V £+ 5% @ 400 mA, 4.8 W maximum

1.4.4 System Unit and Power Supply Specifications

Physical Description:
Height
Length
Width
Weight (maximum)
Power Supply Type:
AC Input:

115 V (nominal)

230 V (nominal)

Line Current:

AC Power Consumption:

Regulated Voltages:

Circuit Protection:

16.5 cm (6.5 in)
48.3 cm (19 in)
36.3 cm (14.3 in)
13.6 kg (30 Ib)

Transistor, switching-type ac-to-dc converter
Switch-selectable

Single-phase, 3-wire, 90 V to 128 V rms; 47 Hz to 63 Hz
line frequency

Single-phase, 3-wire, 174 V to 256 V rms; 47 Hz to 63 Hz
line frequency

3A@115 Vac
1.5 A @ 230 Vac

218 W

+5.1 V £6% over the current range of 2.5 A to 11.5 A
+12.1 V £6% over the current range of 0.6 A to 6.7 A
—12 V +7% over the current range of 0.0 A to 0.15 A

Circuit breaker, externally accessible
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Performance:

Diskettes per dual-
diskette drive

Number of recording
surfaces per diskette

Storage capacity
per diskette
(80 tracks)

per track
(10 sectors)

per sector

Transfer rate

Average access time

Functional Specifications:

Rotational speed

Density

Physical Specifications:

Height
Width
Depth
Weight

1.4.5 RXS50 Dual-Diskette Drive Specifications

400K bytes

SK bytes

512 bytes
250 bits/s

290 ms

300 r/min

96 tracks per inch

8.4 cm (3.3 in)
14.7 cm (5.8 in)
21.6 cm (8.5 in)
1.7 kg (3.8 1b)






CHAPTER 2
OPERATING INFORMATION

2.1 INTRODUCTION

This chapter describes the procedures for operating the Rainbow 100 computer without going into details
on the use of software or application programs. Refer to the Rainbow™ 100 User’s Guide for that
information.

2.2 USING DISKETTES

1.

2.

Use only RX50K diskettes formatted for the Rainbow 100 computer.
Always handle diskettes by the label end.
Keep diskettes away from magnets or magnetic tools.

Insert diskettes so that the orange arrow on the diskette points to the orange strip on the front
bezel, which becomes visible when the drive door is open.

Never insert or remove diskettes when the power is off.
Never remove a diskette when the LED on the front of that drive is on.

Use write-protect tabs for the operating system diskettes and for other diskettes you want to
write protect. (Write-protect tabs are available at most computer stores.)

2.3 POWERING UP THE RAINBOW 100 COMPUTER
Use the following procedure.

1.

2.

Place the power switch on the front of the system unit to 1 (On). At this point, the Rainbow 100
computer tests its main memory and looks for any hardware malfunctions. If the power-up test
is successful, the Main System Menu (refer to Figure 2-1a) is displayed on the screen. If the test
is not successful, an error message is displayed at the top of the screen. These messages are of
two types:

a. A nonfatal error message, such as that shown in Figure 2-1b, which allows you to select
another choice from the system menu.

b. A fatal, flashing error message at the top without the Main System Menu, as shown in
Figure 2-1c.

Refer to Appendix B for an interpretation of these messages.

After the Main System Menu is displayed, set up the computer according to Paragraph 2.4.
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c. Fatal Error Message

Figure 2-1 Main System Menu and Error Messages

2.4 SETTING UP THE COMPUTER
Pressing the Set-Up key, shown in Figure 2-2, causes the system to enter the Set-Up mode and places the
Set-Up display on the screen, as shown in Figure 2-3. When entering Set-Up, the text on the screen will be

replaced temporarily by the Set-Up display. However, if you perform one of the following procedures
while in Set-Up, the text will be erased.

®  Change the screen width
®  Recall default Set-Up values (pressing the Shift and D keys simultaneously)
e  Recall previously saved Set-Up values (pressing the Shift and R keys simultaneously)

The Set-Up mode allows you to change the following Rainbow 100 computer features:

Tab stops

Settings to match those of the printer

Settings to match those of any communications device attached to the computer
Number of characters displayed across the screen (screen width)

Cursor style to block or underline

Screen background to dark or light

Automatic repeating of keyboard keys

Margin bell volume

Keyclick volume

Entry of a 20-character message for identification on a communications line

These features are divided into areas of common usability called major headings. Each major heading has
a specific display associated with it that is displayed on the screen. There are six major headings in the
Rainbow 100 computer. Each has a number of selections that can be changed, known as minor headings.
The major headings and the number of selections in each are as follows:
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Figure 2-2 Set-Up Key Location
See Paragraph
Number of Selections Below for
Major Heading (Minor Headings) Description
Tabs 2 2.4.2
Param(eter) Set(tings) 24 2.4.3
Modem 5 2.4.4
Printer 2 2.4.5
Misc(ellaneous) 3 2.4.6
Memory 1 2.4.7

Once you press the Set-Up key, you can move from one major heading to another by using the Next
Screen or Prev Screen keys. Once you select a major heading, you can step through its minor headings,
parameters, or tab settings by using the — or — keys.

The minor heading selected is displayed in reverse video; a tab setting is displayed by a cursor position.
You can step through the values of each selection by using the | or | keys.

2.4.1 Help

While in Set-Up, pressing the Help key causes a help message to be displayed on the screen. This help
message is a quick reminder on how to change the settings in Set-Up. Pressing the Help key again returns
you to the current major heading.

2.4.2 Tabs Major Heading

When you enter Set-Up, you are automatically in the Tabs major heading, as shown in Figure 2-3. In this
heading you can change the tab stop settings and switch the computer between line and local operations.
You can move to the next major heading by pressing the Next Screen key. To return to the Tabs major
heading, press the Prev Screen key.

NOTE
The number 04.03.11A, shown in Figure 2-3, is the
revision of the computer’s firmware, which in the
computer may be different.
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Figure 2-3 Set-Up Display — Tabs

2.4.2.1 Tab Stops — When entering Set-Up, the numbers across the middle of the screen represent the
columns in which you can place characters. There are either 80 or 132 possible character positions,
depending on the screen-width setting. The Ts indicate the current tab stop settings. For information on
setting tab stops, refer to the Rainbow™ 100 User’s Guide.

2.4.2.2 Local and Line Modes - In the terminal mode, the Rainbow 100 computer must be set to LINE
in order for it to communicate with its diskette drives and any external device (a printer or a telephone
line). When you place the computer in Set-Up, either LINE or LOCAL is displayed on the screen to
indicate the computer’s current mode. It will stay in this mode unless you change it. If you place the
computer in local mode and exit Set-Up, the keys you press on the keyboard will echo their characters on
the screen. (Normally, you would leave this feature on LINE.) While in Set-Up you can change this
feature by typing L.

If you want to return to the Main System Menu while in Set-Up, press the Set-Up key; otherwise press
<Ctrl Set-Up>. To continue in Set-Up, press <Next Screen> to select the Parameter Settings major
heading.

2.4.3 Parameter Settings Major Heading

The Parameter Settings (PARAM SET) major heading is shown in Figure 2-4. The current selections (Os
or 1s) of all the settings in this major heading are printed on a line across the middle of the screen. Each
selection’s name is also printed on the screen when the cursor is positioned on the selection. Below the
name is the meaning of each value you select. Figure 2-5 summarizes the selections possible and shows
their default values. Table 2-1 lists the selections in the order in which they are displayed on the screen.
Certain selections have meaning only when the Rainbow 100 computer is being used as a terminal (in
terminal mode). These selections are identified by an asterisk in Table 2-1.
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Figure 2-5 Summary of Parameter Settings
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Table 2-1 Parameter Settings Major Heading

Selection (Minor Heading) Values*
Scroll 0 = Jump

1 = Smooth
Correspondence/ 0 = DP (data processing)
data processing keyboard 1 = Corr. (correspondence)

Screen width 80 (columns)

132 (columns)

1

Cursor 0 = Underline
1 = Block
Emulation 0=VT52
1 = ANSI
Auto-repeat 0 = Off
1=0n
Screen 0 = Dark
1 = Light
Margin bell 0 = Off
1 =0n
Keyclick 0 = Off
1=0n
Auto-wrap 0 = Off
1 =0On
New line mode 0 = LF (line feed)
1 = NL (new line)
Default character set 0 = U.S. ASCII (#)
1 =UK. (£)
Auto-screen blank 0 = Off
1=0On
Power 0 =60 Hz
1 =50 Hz
Print termination charactert 0 = None

1 = FF (form feed)

Print extent} 0 = Scroll region
1 = Full screen

*Values in boldface are the default settings.
+This selection has meaning only in terminal mode.



Table 2-1 Parameter Settings Major Heading (Cont)

Selection (Minor Heading) Values*
Auto-XON/XOFF#t 0 = Off
1=0n
Local echot 0 = Off
1 =On
Transmit break} 0 = Disable
1 = Enable
Modem stop bits 0 =1 (bit)
1 = 2 (bits)
Received character parityt 0 = Ignore
1 = Check
Auto-answerbackt 0 = Disable
1 = Enable
Disconnect character uset 0 = Disable
1 = Enable
Disconnect delayt 0 = 60 ms
1=2s

*Values in boldface are the default settings.

+This selection has meaning only in terminal mode.

To change the value of the current selection, press the ] or | key. To proceed to the next selection, press the
— key or the space bar. To return to a previous selection, press the — key. To return to the first selection

shown in Figure 2-5, press the Return key.

The CP/M-86/80 operating system needs certain selections set to specific values. Table 2-2 lists these

selections.

Table 2-2 Parameters Set for CP/M-86/80 Compatibility

Parameter Selection Value
Emulation (ANSI/VT52) ANSI 1
Auto-wrap Off 0
New line mode LF (Line feed) 0
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The following paragraphs describe the selections you should check when you add a communications line or
a printer to the Rainbow 100 computer. The selections meant primarily for the operator are described in
the Rainbow™ 100 User’s Guide.

2.4.3.1 Scroll - This selection applies to the upward and downward movement of lines of text on the
screen to make room for new lines. With jump scroll, the characters on the screen advance upward a full
line of characters at a time, and new lines of characters are added at the bottom of the monitor. If auto-
XON/XOFF is off, use jump scroll.

With smooth scroll, the characters on the screen advance one-tenth of a line (one scan line) at a time.
Smooth scrolling increases the ability to read new data as you receive it. You can set a limit on the smooth
scroll rate in the Misc major heading. A scroll rate setting of 1, 2, or 3 represents 3, 6, or 12 lines per
second, respectively. If auto-XON/XOFF is on, you may wish to use smooth scroll.

2.4.3.2 Correspondence/Data Processing Keyboard — For non-American keyboards, this feature allows
you to select character printing. When this bit is set to 1, accents and other language-specific marks appear
with the characters. However, such characters are not acceptable for entrance into a computer program.
With this bit set to 0, it eliminates the accents and language-specific marks and replaces them with data
processing oriented characters.

2.4.3.3 Screen Width — This setting allows you to select the monitor’s screen width, either 80 or 132
columns. The number of characters that can be displayed in each screen width are as follows.

Single-Width Double-Width
Screen Width Characters Characters
80 80 40
132 132 66
CAUTION

Changing the screen width will erase the data you
had displayed on the monitor before you entered
Set-Up.

2.4.3.4 Cursor — This feature allows you to select a cursor that is a blinking underscore or a blinking
block.

2.4.3.5 Emulation - With VT52 selected, the Rainbow 100 computer emulates VT52 character process-
ing. With ANSI selected, the Rainbow 100 computer uses functions according to the format of the
American National Standards Institute (ANSI).

2.4.3.6 Auto-Repeat - This setting allows you to automatically repeat a key if it is held down for more
than one-half second, except for the control characters, Set-Up, Escape, Return, Compose Character,
Break, Print Screen, Enter, F4, and Hold Screen keys.

2.4.3.7 Screen - This feature allows you to set the screen to a dark background with light characters, or
a light background with dark characters.

2.4.3.8 Margin Bell - This selection allows you to enable or disable a bell that rings when the cursor
moves past the eighth character position from the end of the line.

2.4.3.9 Keyclick - This selection allows you to enable or disable a clicking sound when a key is pressed.



2.4.3.10 Auto-Wrap - With auto-wrap enabled, any displayable character received when the cursor is at
the right margin is automatically placed at the beginning of the next line, scrolling up if needed. With
auto-wrap disabled, any character entered past the right margin prints over the last character position on
that line. The auto-wrap feature should be off for the CP/M-86/80 operating system. In terminal mode,
this feature should be set to match the remote computer.

2.4.3.11 New Line Mode - In line feed (LF) mode, a received line feed will perform a cursor index to the
same character position on the next line. Pressing the Return key sends the carriage return code only.

NOTE
At the bottom margin, pressing the Return key may
cause a scroll to occur.

In new line (NL) mode, a received line feed will cause the cursor to move to the beginning of the next line.
Pressing the Return key causes the transmission of both a carriage return and a line feed code. New line
mode should be off for the CP/M-86/80 operating system.

2.4.3.12 Default Character Set — When you set this parameter to 0, the computer transmits codes that
agree with the American Standard Code for Information Exchange (ASCII). These codes are standard for
printers and communications devices so they can transfer information using a common data pattern. When
you set this parameter to 1, the code for the # symbol on reception only causes display of the British pound
sterling character (£).

2.4.3.13 Auto-Screen Blank - With this feature on (the default condition), the output to the screen will
be turned off after about 30 minutes of not receiving characters. A blinking phantom cursor will appear on
the screen, as shown in Figure 2-6, to indicate that the system is still on. To bring back the data you had on
the screen, press the Shift key and the display on the screen will be restored. The Shift key has no meaning
to a program (important here since the program may have been waiting for a response from you before the
screen went blank).

\_ Y,

MR-10065

Figure 2-6 Auto-Screen Blank Phantom Cursor
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2.4.3.14 Power - This feature sets the monitor’s scan rate to match the power line frequency in order to
maintain correct screen height and prevent display jitter. You should set this parameter to 0 for 60 Hz
(common in the U.S.) or to 1 for 50 Hz (common in other countries).

2.4.3.15 Print Termination Character — In the terminal mode, this setting determines if a form feed
(FF) character is to be sent automatically to the printer at the end of every print screen function.

2.4.3.16 Print Extent — This selection applies only to the terminal mode. It determines the characters
that will be printed during a print screen operation. When you set the feature to full screen, all characters
on the screen print. When you set the feature to scroll region, only the characters in the scroll region print.
The scroll region is the screen area between the top and bottom margins. Normally, the remote computer
selects the margins; if it does not, all characters on the screen print.

2.4.3.17 Auto-XON/XOFF - This selection applies only to the terminal mode. When auto-XON/XOFF
is on, the Rainbow 100 computer will automatically be synchronized to a host computer that uses XON
and XOFF control signals. When the Rainbow 100 computer receives more characters than it can handle,
it automatically sends an XOFF control character to the host computer, which tells it to stop sending data.
When the Rainbow 100 computer can accept more data, it sends an XON control character to tell the host
computer to resume data transmission.

2.4.3.18 Local Echo - This feature applies only to the terminal mode. When on (except in Set-Up), all
keys typed are echoed (displayed) on the screen and are transmitted to the host computer. Enable this
feature if the host computer is not echoing the characters you type. When this feature is off, all keys typed
are transmitted to the host computer without their being echoed on the monitor.

When not in the terminal mode, the operating system of the Rainbow 100 computer echoes the characters
you type on the screen.

2.4.3.19 Transmit Break — When this selection is enabled in the terminal mode, pressing the Break key
places a space signal on the transmit data line. If the terminal is not transmitting, no signal will be sent.
Also, no space signal will be sent if this selection is disabled.

NOTE
Disabling the transmit break function does not
affect a <Shift/Break>, which causes the modem
line to disconnect, or a <Ctrl/Break>, which sends
the answerback message on the transmit data line.

2.4.3.20 Modem Stop Bits — The selection places 1 or 2 stop bits at the end of each character’s data
pattern. Normally, 1 stop bit is used with baud rates higher than 110, and 2 stop bits are used with baud
rates of 110 and lower.

2.4.3.21 Received Character Parity — This selection applies only to the terminal mode. When set to
“check,” this selection allows the computer to check for errors in the data patterns of received characters.
For example, suppose the remote computer has sent an even number of data pulses for even parity. If the
Rainbow 100 computer does not receive an even number of pulses, it does not display the character;
instead, it displays the substitution character %% .

When this selection is set to *
received characters.

‘ignore,” the Rainbow 100 computer does not check for parity errors in

2.4.3.22 Auto-Answerback — With this feature enabled in the terminal mode, the Rainbow 100 comput-
er automatically transmits its answerback message when a telephone connection is made. (See Answerback
Message in Paragraph 2.4.3.25.) When this feature is disabled, no message is sent.
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2.4.3.23 Disconnect Character Use — When this selection is enabled in the terminal mode, and the
Rainbow 100 computer receives a disconnect character, it will disconnect the telephone line. (See Para-

graph 2.6 for additional information.) Pressing <Shift/Break> sends a disconnect character on the
transmit data line.

2.4.3.24 Disconnect Delay - In the terminal mode, this selection allows either a 60 ms delay (typical in

the United Kingdom) or a 2 second delay (typical in the United States and other countries) before
disconnecting the telephone line.

NOTE
Disconnect delay is active only for FDXB and
FDXC modem protocols. This selection is ignored by
FDXA modem protocol.

2.4.3.25 How to Store an Answerback Message — You can store an answerback message in the
computer while in any of the major headings. (The computer remembers the current major heading.) Start
by typing <Shift/A>. The terminal responds by displaying AUTO-ANSBK and A = on the screen, as
shown in Figure 2-7. Next, type a delimiter, which may be any character, followed by a message of up to
20 characters. (The delimiter is not sent as part of the message.)

SET-UP

J0 EXIT PRESS "“SET-uP"™
PRESS “HELP*"
TO RESET TYPE ¢CTRL/SET-UP>

04.03.11A
AUTO-ANSBK

A -

\ )

MR-10058

Figure 2-7 Set-Up Display - Auto-Answerback

NOTE
You may use control characters, such as <Return>,
in the message. A control character is echoed on the
screen as a reverse-video-associated ASCII charac-
ter. For example, a bell is a reverse-video G for
<Ctrl/G>; a <Return> is a reverse-video M.

2-12



The message automatically terminates after you enter the 20th character. You may also end the message
early by typing the same delimiter you started with. This will also return you to the current major heading.

Example:

A = \HELLO §g¢ PLEASE LOGIN:\
delimiter delimiter

control code

You can correct an error in the message only by exiting answerback, reentering, and retyping the message.
Beginning a message with two identical characters causes the message to be erased. To save the
answerback message along with the other parameters, type <Shift/S>.

The saved answerback message cannot be displayed once it is stored in memory. The answerback message
is transmitted to the host computer when the Rainbow 100 computer receives an ENQ (enquire) control

code from the host computer or an application. You can also transmit the message by typing
<Ctrl/Break>.

2.4.4 Modem Major Heading

This major heading allows you to set the features of the communications (COMM) connector, which is on
the back of the system unit. This connector allows you to attach a communications cable to a telephone
modem or to another computer. Select the Modem major heading by pressing <Next Screen>.

A typical Modem major heading is shown in Figure 2-8. You can change the selection by pressing the —
or — key, and change the value of that selection by pressing the T or | key.

SET-UP

10 EX]T PRESS “SET-UP"
PRESS "“HELP"
10 RESET TYPE ¢CTRL/SET-UP>

04.03.11A
MODEM

KX - oata B/P
9600 = XMT BAUD

9600 = RCV BAUD
FDXA = PROTOCOL

- _J

MR-10067

Figure 2-8 Set-Up Display - Modem
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2.4.4.1 Changing Modem Data Bits and Parity — This selection determines two separate but related
communications features—data bits and parity. Information travels on the communications line according
to a data pattern. The pattern begins with a start bit, uses 7 data bits (common in the United States) or 8
data bits (common in other countries), adds a parity bit, and terminates with 1 or 2 stop bits. This selection
determines if the computer is to use 7 or 8 data bits for each character and the type of parity to be used, as
listed in Table 2-3. Press the ] or | key to change the value to the selection needed.

Table 2-3 Modem Data Bits and Parity Selection

Characters Data Bits Type of Parity Action on Parity
Displayed per Character Upon Transmission Upon Reception
70 7 Odd Checked

7E 7 Even Checked

TN 7 No parity Ignored

™ 7 Mark Ignored

7S 7 Space Ignored

80 8 Odd Checked

8E 8 Even Checked

8N 8 No parity Ignored

2.4.4.2 Setting the Transmit Baud Rate — Press the — key to select the transmit baud rate, shown in
Figure 2-8. This selection determines the speed (baud rate) at which characters are transmitted by the
Rainbow 100 computer. (The current speed is shown in reverse video on the screen.) This setting must
match the receive speed of the host computer. Press the | or | key to cycle through the following transmit
baud rates. Stop when the baud rate needed is displayed.

50, 75, 110, 134.5, 150, 200, 300, 600, 1200,
1800, 2000, 2400, 3600, 4800, 9600, 19200

2.4.4.3 Setting the Receive Baud Rate — Press the — key to select the receive baud rate, shown in Figure
2-8. The receive baud rate feature selects the speed of the characters coming from the communications
line as expected by the Rainbow 100 computer. This speed must be set to match the transmit speed of the
host computer. Press the T or | key to cycle through the available receive baud rates, which are the same as
the choices listed above for the transmit baud rate. You can set a receive baud rate different from the
transmit baud rate as long as the host computer is set to match these different rates.

2.4.4.4 Setting Modem Protocol - This selection applies only to the terminal mode. The rules for
communications, the signals used, and how the signals are interpreted all form the communications
protocol. Press the — key to select the modem selection parameter shown in Figure 2-8. The protocol
selected determines the method used to disconnect a telephone line. Press the | or | key to cycle through
the available modem protocols, listed in Table 2-4. The modem protocols are explained in more detail in
Paragraph 2.6.3.
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Table 2-4 Modem Protocols

Characters

Displayed Modem Protocol Selected

FDXA Full-duplex, no modem (data leads only) with or without auto-XON/XOFF
control

FDXB Full-duplex, full modem control with or without auto-XON/XOFF control

FDXC Asymmetrical full-duplex with modem control (requires a special cable)

2.4.5 Printer Major Heading

The Printer major heading, shown in Figure 2-9, allows you to set the communications settings for the
PRINTER connector, which is on the back of the system unit. This connector allows you to connect a
printer, such as Digital Equipment Corporation’s LAS0 Personal Printer, LA100 Letterprinter 100, or
LQPO02 Letter-Quality Printer, to the Rainbow 100 computer. The communications settings of the printer
connector must be set to match the settings on the printer. The Printer major heading has two minor
headings:

e  Data bits/parity
e  Transmit/receive baud rate

The minor heading selected is shown in reverse video (or underlined) on the screen. You can change the
minor heading by pressing the — or «— key, and change the values of each minor heading by pressing the |
or | key.

SET-UP

TO EXIT PRESS “SET-upP*
PRESS “HELP"
TO RESET TYPE <CTRL/SET-UP»>

04.03.11A
PRINTER
BED - pata B/P

4800 - XMT/RCV BAUD

. /

MR-10054

Figure 2-9 Set-Up Display — Printer
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2.4.5.1 Setting Printer Data Bits and Parity — This minor heading selects the data bits per character for
the printer, and also selects the parity of the data pattern. When selected, the current setting of this minor
heading is shown in reverse video. Press the | or | key to cycle through the available selections, listed in
Table 2-3. Stop when the selection needed is displayed. The selection must be set to match the settings of
the printer.

2.4.5.2 Setting Printer Transmit/Receive Baud Rate - Press the — key to select the transmit/receive
baud rate minor heading, shown in Figure 2-9. When selected, the current setting of the baud rate (speed)
is shown in reverse video. Press the | or |key to cycle through the baud rates available for the printer listed
below. Stop when the displayed baud rate matches the baud rate set on the printer.

Baud Rate Stop Bits

75
150
300
600

1200
2400
4800
9600

el T T N Y

Table 2-5 lists the range of baud rates for the printers referred to above.

Table 2-5 Baud Rates for Digital Equipment Corporation’s Personal Printers

Factory Set Available
Printer Baud Rate Range
LAS50 Personal Printer 4800 110 to 4800
LA100 Letterprinter 100 4800 50 to 9600
LQPO2 Letter-Quality Printer 4800 110 to 9600

2.4.6 Misc Major Heading .
Press <Next Screen> to select the Misc(ellaneous) major heading, shown in Figure 2-10. Use this heading
to select the scroll rate for smooth scrolling, the keyboard bell volume, and the keyclick volume.

2.4.6.1 Scroll Rate — This feature allows you to set the smooth scroll speeds to 3, 6, or 12 lines per
second by setting this parameter to 1, 2, or 3, respectively.

2.4.6.2 Bell Volume - This feature allows you to set the bell tone volume from 1 through 8 (8 is the
loudest).

2.4.6.3 Click Volume — This feature allows you to set the keyclick volume from 1 through 8 (8 is the
loudest).
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Figure 2-10 Set-Up Display — Misc(ellaneous)

2.47 Memory Major Heading
Press <Next Screen> to select the Memory major heading, shown in Figure 2-11. Use this heading when
you install the Rainbow 100 memory extension option to let the computer know you have changed the size

of its memory.

- )

SET-UP

TO EXIT PRESS "SET-UP"
PRESS "“HELP"
TO RESET TYPE <CTRL/SET-UP>

04.03.11A

MEMORY

13 - RramM

- _J
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Figure 2-11 Set-Up Display - Memory
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The Rainbow 100 computer has a standard memory size of 64K bytes. (The K stands for 1024; a byte
represents one character position.) Adding the 64K memory extension option makes the total memory
equal to 128K bytes. Adding the 192K memory extension option makes the total memory equal to 256K
bytes.

Use the up and down arrows (], |) to set the parameter according to the computer’s memory size.

NOTE
Using the default Set-Up parameters resets this
value to 64K. If this value differs from the actual
memory size, an error will be detected during
selftests.

2.4.8 Save Set-Up Values

To save the values you have selected in Set-Up, hold down the Shift key and type S. This action places the
values you have selected in a nonvolatile memory that preserves them for the computer when the power is
turned off and on.

2.49 Recall Set-Up Values

When you change one or more Set-Up features, the computer uses the new values even if you have not
saved them by pressing <Shift/S>. However, the values previously saved will be recalled when you turn
off the power, or when you recall the Set-Up values by pressing <Shift/R>.

CAUTION
The recall action erases any text you may have had
on the screen before you entered Set-Up.

2.4.10 Default Set-Up Values

When the computer was delivered from the factory, its Set-Up features were set to specific values called
default values. The Parameter Settings default values are shown in Figure 2-5. To recall these default
values, press <Shift/D>. The default values are not saved; they are just loaded into the operating
memory.

NOTE
Recalling the default Set-Up values also recalls the
default communications baud rates, data bits, and
parity for both the COMM connector and the
PRINTER connector. In addition, the memory
parameter default of 64K is also recalled.

CAUTION
Recalling the default Set-Up values erases any text
you may have had on the screen before you entered
Set-Up.

2.4.11 Execute System Reset

While in Set-Up, press <Ctrl> and <Set-Up> at the same time to execute a system reset. The computer
performs a brief selftest of its main memory, recalls its Set-Up features, and displays its Main System
Menu.

If an error is found and you can still operate the system in one of its operating modes, either as a terminal
or as a personal computer (but not both), an error message is displayed on the screen above the Main
System Menu.



If an error message is displayed without a menu, you must find and correct the error before continuing.
See Appendix B for a list of the error messages and their corrective actions.

2.5 USING THE COMPUTER’S OPERATING SYSTEM
Perform the following procedure when the Main System Menu is displayed on the screen.

1. Insert the operating system diskette in one of the diskette drives.
2. Close the diskette drive door.
3. Press the A, B, C, or D key, depending upon which drive contains the operating system.

4.  The Rainbow 100 computer is now under the control of the operating system you just inserted
in the drive. If you are using the CP/M-86/80 operating system, refer to the Rainbow™ 100
Getting Started manual. For all other operating systems, refer to the appropriate user’s manual.

2.6 USING A HOST COMPUTER OPERATING SYSTEM

This paragraph describes how the Rainbow 100 computer communicates with a host computer by a
telephone line (and modem) or by direct connection, as shown in Figure 2-12. In either case, the
communications connector (labeled COMM) on the back of the system unit is used. This paragraph
defines the signals transmitted through this connector and how in the case of a telephone connection each
modem protocol (as selected in Set-Up) uses these signals.

HOST COMPUTER

SYSTEM UNIT

DIRECT CONNECTION

MR-10067

Figure 2-12 Connecting the Rainbow 100 Computer to a Host Computer



2.6.1 Connecting the Rainbow 100 Computer to a Host Computer

When using a telephone line, a modem (data set) is needed. The modem changes the signals produced by
the Rainbow 100 computer into signals that can be transmitted over the telephone line. Many types of
modems are available, but the modems on both ends of the telephone line must be compatible with each
other.

2.6.1.1 Cables — Cables used to connect the communications connector with most asynchronous, Bell
System-type modems must be asynchronous modem cables with an RS-232 female connector on one end
and a corresponding male connector on the other. Digital Equipment Corporation’s BCC04 (or BCC14)
modem cable meets these requirements.

Cables used to connect the communications connector with most synchronous, Bell System-type modems
must be synchronous modem cables with an RS-232 female connector on one end and a corresponding
male connector on the other. Digital Equipment Corporation’s BC22C modem cable meets these require-
ments. (Synchronous communications requires a special application program.)

Different cables may be required by other serial devices. Check with the devices’ vendors for more
information.

2.6.1.2 Connection — Use the following procedure to connect the Rainbow 100 computer to a modem:
1. Set the power switch (marked 1/0) on the front of the system unit to 0 (off).

2. If the system unit is installed in the optional floor stand, open the door on the back of the floor
stand to access the back of the system unit.

3.  Connect the female connector of the modem cable to the communications connector (COMM)
on the back of the system unit. Refer to Figure 2-13 if you are not using the optional floor
stand, and Figure 2-14 if you are. Tighten the cable’s hold-down screws.

4.  Connect the other end of the modem cable to the modem and tighten the cable’s hold-down
SCrews.

5. Close the door on the floor stand (if applicable).

6.  Connect the modem’s ac power cord to a wall receptacle. If the modem has a power on/off
switch, turn on the modem.

7. Turn on the Rainbow 100 computer.
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COMMUNICATIONS CABLE

SYSTEM UNIT HOST COMPUTER
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Figure 2-13 Connecting a Communications Cable to the System Unit
(Without Floor Stand)
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FEMALE PLUG OF
COMMUNICATIONS
CABLE

SYSTEM UNIT IN OPTIONAL HOST COMPUTER
FLOOR STAND
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Figure 2-14 Connecting a Communications Cable to the System Unit in the Floor Stand
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2.6.2 Communications Set-Up Parameters

You can change the following communications parameters on the Rainbow 100 computer:

Data bits per character
Parity

Transmit speed (baud rate)
Receive speed (baud rate)
Protocol
Auto-XON/XOFF
Transmit break

Modem stop bits
Received character parity
Disconnect delay
Disconnect character use

Refer to Paragraph 2.4 for directions on setting these parameters.

2.6.3 Modem Protocol

The Rainbow 100 computer uses a full-duplex modem. A full-duplex modem transmits and receives

characters at the same time.

The rules for communications, the signals used, and how the signals are interpreted all form the communi-
cations protocol. In the Rainbow 100 computer you can select one of three communications protocols,

listed in Table 2-6.

Table 2-6 Communications Protocols

Usual Application

Selection Description

FDXA Full-duplex with no modem control
(data leads only)

FDXB Full-duplex with modem control

FDXC Asymmetrical full-duplex with

modem control

Full-duplex communications with direct
connection to a remote computer or with a
modem that does not use modem control
signals.

Full-duplex communications with a
modem that uses modem control signals.

Full-duplex communications with a half-
duplex modem using the secondary chan-
nel. FDXC requires a special cable.
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2.6.3.1 Full-Duplex With No Modem Control (FDXA) — The FDXA selection allows the Rainbow 100
computer to communicate without using modem control signals. The computer is ready to transmit or
receive when its power is turned on and it is on-line.

FDXA Connect Conditions — When the Rainbow 100 computer is turned on, it enables Data Terminal
Ready and Request to Send. Communication is then allowed.

FDXA Disconnect Conditions — The Rainbow 100 computer disconnects the telephone line by turning off
Data Terminal Ready. This signal is turned off when any one of the following occurs:

e A disconnect character is received.
® A recall or system reset is executed.
e A Shift/Break is typed.

2.6.3.2 Full-Duplex With Modem Control (FDXB) - The FDXB selection allows the Rainbow 100
computer to communicate with a modem that uses modem control signals (such as Clear to Send and Data
Set Ready). These control signals make sure that a connection occurs and is maintained before and during
the communication process. Communication stops if the connection is not maintained.

FDXB Connect Conditions — The signals shown in Table 2-7 must be enabled before communication is
allowed.

Table 2-7 Modem Connect Conditions

Name Signal Source
CTS Clear to Send Modem
DSR Data Set Ready Modem
RLSD Receive Line Signal Detector Modem

(Carrier Detect)

DTR Data Terminal Ready Rainbow 100 computer

FDXB Disconnect Conditions — The Rainbow 100 computer disconnects the telephone line by turning off
Data Terminal Ready. This signal is turned off when any one of the following occurs:

®  The Rainbow 100 computer is placed off-line.

® A recall or system reset is executed.

® A disconnect <Shift/Break> is enabled.

e A disconnect character is received, and the disconnect character enable Set-Up selection is on.
e  Data Set Ready (DSR) is turned off.

e  Receive Line Signal Detector (RLSD) is lost longer than the time allowed by the disconnect
delay Set-Up selection.

e RLSD is not turned on within 30 seconds after DSR is turned on.
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2.6.3.3 Asymmetrical Full-Duplex (FDXC) - With the FDXC selection, the Rainbow 100 computer can
use full-duplex communications on a half-duplex modem. The Rainbow 100 computer receives characters
on the primary channel and transmits characters on the secondary channel at 75 baud.

To use this protocol, the modem must support a secondary channel. This is accomplished through a special
cable that redirects the secondary transmitting signals, leaving the modem to the Rainbow 100 computer’s
primary transmitting signals.

The secondary signals from the modem are: SRTS; SCTS; and STXD. These are mapped to the primary
side of the Rainbow 100 computer: RTS; CTS; TXD.

FDXC Connect Conditions — The signals shown in Table 2-7 must be enabled before communication is
allowed.

FDXC Disconnect Conditions — The Rainbow 100 computer disconnects the telephone line by turning off
Data Terminal Ready. This signal is turned off under the same conditions specified for FDXB.

2.6.4 Break

You can enable or disable a Break signal by using the transmit break Set-Up selection. The Break signal is
a transmitted space (0) condition that lasts 0.275 seconds (+10%) on the transmit data line. The host
computer’s response to the Break signal depends on the type of computer and its software.

A disconnect <Shift/Break> can alway<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>