


























































































































































































































































































































































































































































































































































































































The control inputs to the CRT refine the electron beam. The anode voltage attracts the beam to the 
faceplate and provides a single connection between the CRT and the module (Figure 9-3). PI provides all 
other CRT inputs. PI is mounted directly on the CRT and is hardwired to the module. 

9.2.1 Video Data 
The monitor module uses the video portion of the signal to generate outputs to the CRT cathode. The 
CRT responds to the video by generating various intensities in the electron beam. The intensity of the 
beam is dependent on the amplitude of the video signal provided. 

9.2.2 Sync Data 
The sync portion of the video synchronizes the generation of horizontal and vertical signals to the yoke 
assembly. The horizontal and vertical processor chips use peak detector circuits to separate the synchro­
nizing signals. The yoke assembly, which connects to the monitor module via J2, consists of electromagnet­
ic coils (Figure 9-3). These coils use the signals output by the module to generate magnetic fields which 
position the electron beam generated by the CRT. The horizontal signal to the yoke controls the sweep of 
the electron beam horizontally across the faceplate (each sweep is called a scan line). The vertical signal 
controls the positioning of the beam to a new scan line for vertical positioning. 

9.3 MONOCHROME MONITOR SYSTEM COMMUNICA nON 
The monochrome monitor connects with both the system unit and the keyboard. The system unit connects 
to the monitor via J I, a IS-pin D-type subminiature connector. The keyboard connects via 13, a modular 
telephone-type jack. 

J I has three basic functions: the supply of video input used only at the monitor, the supply of operational 
voltages used by both the monitor and the keyboard, and the transfer of keyboard data (Figure 9-4). The 
operational voltage and keyboard data lines are hardwired from Jl to 13 on the monitor module. 

Table 9-1 provides a pin-out for 11 with signal identifications and functional descriptions. Table 9-2 
provides the same information for 13. 

Pin(s) Signal 

1-3 (Not used) 

4 Ground 

5,6 Ground 

7, 8 +12 Vdc 

9-11 (Not used) 

12 M Video 

13 Ground 

14 Data Receive 

15 Data Send 

Table 9-1 J 1 Pin-out 

Description 

None 

Video signal ground potential 

Operational voltage ground potential 

Operational voltage input 

None 

Composite video (refer to Paragraph 9.4) 

Tied to pins 5 and 6 

Serial data line from the keyboard output to the system unit (via 
13) 

Serial data line from the system unit output to the keyboard (via 
13) 
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Pin Signal 

Data Send 

2 +12 Vdc 

3 Ground 

4 Data Receive 

Table 9-2 J3 Pin-out 

Description 

Serial data line for output from the system unit to the keyboard 
(via J 1, pin 15) 

Output of operational voltage to the keyboard (from J 1, pins 7 
and 8) 

Operational voltage ground potential (from J 1, pins 5, 6, and 13) 

Serial data line for input from the keyboard to the system unit 
(via 11, pin 14) 

9.4 COMPOSITE VIDEO SIGNAL 
The video input to the monitor is a composite of two types of signals: video and sync. There are different 
levels of illumination within the video signal, ranging from totally black through maximum brightness. 

Figure 9-5 represents a typical composite video signal and identifies the major terms associated with it. 
This signal, used with the monochrome monitor, is compatible with EIA RS-170 standards. However, it is 
dc coupled to ground at the monitor module. Table 9-3 provides typical signal values. 

Figure 9-6 shows the composite video signal and the sync portion of this signal. Table 9-4 describes the 
values for the sync components identified. 

REFERENCE WHITE---------------

REFERENCE BLACK----­

BLANKING LEVEL---------L~-

SYNC LEVEL- --------'---....1 
MR-10013 

Figure 9-5 Composite Video Signal Representation 
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Characteristics 

Output impedance 

Amplitude 

Reference black 

Reference white 

Blanking level 

Sync level 

Continuous input 

9.S CRT 

Table 9-3 Composite Video Values 

Value 

75 Ohms, dc coupled to 0.0 V. 

1.0 V peak-to-peak nominal (The monitor accepts signals with peak-to­
peak values of 0.9 V through 1.5 V.) 

The low limit of display value. It equals 30% of the peak-to-peak value 
(0.3 V nominal), and is the lowest voltage value to be amplified linearly at 
the monitor module. 

The high limit of display value. It equals 100% of the peak-to-peak value 
(1.0 V nominal), and is the highest voltage value to be amplified linearly 
at the monitor module. 

Voltage value which reduces CRT electron beam current below cutoff. 

Voltage level at which sync actions can take place; 0.0 V nominal (dc 
coupled video to ground). 

+2.0 V maximum (2.0 V saturates the video amplifier unless the contrast 
thumbwheel adjustment is reduced). 

The CRT provides the final video output-an electron beam fired at a phosphor-coated faceplate. 

The electron beam generation is controlled directly by the monitor module inputs. The module controls the 
yoke, which in turn controls positioning the beam at the faceplate. 

The CRT contains an electron gun. The gun consists of the heater element, a cathode, three grids (G I, G2, 
and G4), an anode, and the faceplate, all encased in a vacuum. 

The three grids control the beam generated by the gun: G I for brightness, G2 for beam cutoff, and G4 for 
focus. 

G 1 is directly affected by the brightness control thumbwheel. This enables the operator to adjust the 
background intensity of the display. G2 provides sharpening capabilities of the video. To do this, G2 acts 
as a gate or valve to the electron beam. A voltage, provided to G2, prevents the electron beam from 
passing to the faceplate unless the beam is of a specific minimum intensity. G4 focuses the electron beam. 

The CRT plugs directly into PI, which is hardwired onto the module. Through PI, the operational 
voltages for the heater element, the cathode, and the three grids are provided. The anode voltage is 
provided by a separate connection between the module and the CRT. Its ground goes to the CRT case. 
This ground reduces shock hazard and consists of three parts: a connection between the module and a 
terminal block on the yoke, a connection between the block and the CRT case, and a connection between 
the block and PI. 
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EVEN FIELD: 

LAST DISPLAYED SCAN OF 
PREVIOUS FIELD 

1.0 V 

OV 

TIME_ 

ODD FIELD: 
LAST DISPLAYED SCAN OF 

~ ____ V_E_RT_I_C_A_L_B_LA_N_KI_N_G_IN_T_E_R_V_A_L____ ~g ~~ ~N6NINT : ~~ ~g~~~ -----t { 
60 HZ NONINT = 22 SCANS} 

50 HZ INT = 74 SCANS FIRST OF 240 DISPLAYED 

{ 

60 HZ NONINT 
60 HZ INT 
50 HZ NONINT 
50 HZ INT 

:\1\ 
I START OF 
I EVEN FIELD 
I 

= 2 SCANS 
= 2 SCANS 
= 25 SCANS 
= 24 SCANS 

: VERTICAL BLANKING INTERVAL 

SCANS IN EVEN FIELO 

~~~: 
FIRST OF 240 DISPLAYED 

EVEN FIELD )4------+----------------+ ODD FIELD 

1.0 V 

OV 

{ 60 HZ I NT = 2.5 SCANS 
50 HZ INT = 24.5 SCANS 

j4------VERTICAL INTERVAL -----~ 

TIME_ 
iV\ 
I START OF 

ODD FIELD 
t- H PERIOD = 63.56 ~S ± 0.01% 

NOTES: 

H BLANK {11.84~S±50NS/80COLUMN --1 F 12.34~S ± 50 BS/ 132 COLUMN 

1. IN NON INTERLACED OPERATION THE 
EVEN FIELD IS REPEATED CONTINU· 
OUSLY, AND THE ODD FIELD IS NOT 
USED. 

2. IN THE INTERLACED OPERATION THE 
EVEN FIELD ALTERNATES WITH THE 
ODD FIELD. 

"'" ~ ,'" V_ =:J I I, r-ilf-----,,-----, r------, 
SYNC = 0.00 _ U u U Ul !--_-!n fL 

3. ALL FIELDS CONTAIN 240 DISPLAYED 
SCANS. 

FRONT PORCH = 1.54~S±50NS ~~ ~ EQ=2.33~S±50NS..j j. ...j I-VSYNC=27.28~S I ± 200 NS 
H SYNC = 4.71 ~S ± 50 NS 

H PERIOD = 63.56 ~S ± 0.01% 
MR,10014 

Figure 9-6 Composite Video Sync Timing Diagram 
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Table 9-4 Composite Video Sync Component 

Component 

Vertical blanking 
interval 

V Sync 

H Sync 

H Period 

EQ 

Front porch 

Vertical interval 

9.6 YOKE 

Description 

Period of time screen is blanked for vertical retrace activity. Vertical 
retrace is completed in less than 1.0 ms, and within an allowed frequency 
range of 49 to 61 times per second. 

Period of time in which vertical deflection circuitry on the monitor mod­
ule is synchronized to the next frame. 

Period of time in which horizontal deflection circuitry on the monitor 
module is synchronized for retrace. 

Period of time for the horizontal scan plus horizontal blanking (63.5 J.Ls) 

Equalizer pulse that synchronizes vertical deflection circuitry on the mon­
itor module for vertical retrace activity. 

Delay value between start of blanking and start of sync pulse. 

Period of time the actual synchronizing of the vertical deflection circuitry 
on the monitor module takes place. Consists of six EQ pulses, six V sync 
pulses, and six more EQ pulses. 

The yoke is a set of electromagnetic devices mounted on the neck of the CRT. One device is for horizontal 
deflection of the electron beam, the other is for vertical deflection. Currents to control the horizontal scan 
line are applied to the yoke's coil (inductance) through the width inductor and the linearity inductor. The 
vertical trace control current comes from the vertical processor chip. 

The yoke connects to the monitor module through J2: pins 2 and 3 for the horizontal deflection magnetic 
coils, pins I and 4 for the vertical. 

9.7 MONITOR MODULE 
The monitor module is made of discrete analog components. It can be divided into seven circuits to control 
the CRT and yoke. 

Figure 9-7 is a block diagram of the module showing the seven circuits. The figure also identifies the fuse 
for the power input (FI), and three connectors (a fourth connector, 13, which routes signals between Jl 
and the keyboard, is not shown). Descriptions of each of the items identified in Figure 9-7 are provided in 
the following paragraphs. 
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Figure 9-7 Monitor Module Block Diagram 
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This circuit creates different focus voltages for different areas of the screen. Output from this circuit is 
tied to focus biasing circuitry within the grid bias circuit. This output offsets focus biasing based on 
horizontal and vertical deflection values. The circuit is primarily a single transistor that acts as a mixer for 
parabolic inputs from the horizontal and vertical deflection circuits. This changes focus biasing as a 
function of the position of the beam on the tube. 

9.7.2 Grid Bias 
This circuit generates CRT biasing values: focus (G4), cutoff (G2), and brightness (G 1). These voltages 
are developed from the flyback transformer and are routed to the G4 and G2 circuits. There are resistor 
networks, each containing potentiometers for adjusting the bias in question, R43 for G4 (focus), or R 120 
for G2 (cutoff). The remaining bias circuit, Gl (brightness), is a resistor network between two voltage 
sources, +40 V dc and -150 V dc. This adjustment allows the operator to adjust the display background 
intensity. The voltage on G 1 is adjustable from approximately 0 to -47 Vdc. 

9.7.3 Horizontal Deflection 
This circuit drives the CRT beam across the faceplate horizontally. This circuit contains the following 
elements: 

• A horizontal processor 

• A sync buffer circuit 

• A horizontal driver and output 

• RC networks that bias circuits within the horizontal processor 
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• A horizontal deflection generator output stage (width and linearity inductors, horizontal output 
transistor, damper diode, retrace capacitor, and yoke inductor) 

An oscillator within the horizontal processor allows the horizontal deflection circuit to free run. The sync 
pulses then synchronize the operating running rate to the video input. 

The sync buffer circuit amplifies the sync pulse and then applies it to the horizontal processor. When the 
horizontal output turns off, the electron beam flies back, returning the beam to the left of the screen. At 
the end of retrace, the conducting of the damper diode establishes a ramp of current in the yoke inductor. 
To make sure the output transistor is turned on at the proper time, the horizontal deflection IC also 
provides the correct timing on its output pulse. This allows the current ramp to continue after the damper 
diode stops conducting. The width coil portion of the output stage adjusts the width of the display. Two of 
the RC networks contain potentiometers for adjusting their biasing values: R21l for hold (horizontal), and 
R2l8 for centering (phase). 

A secondary output from the generator is provided to the vertical deflection circuitry as a vertical sync 
signal. 

9.7.4 Linear Regulator 
This circuit provides power to the flyback transformer during initial power-up and also regulates the input 
voltage. During initial power-up, the + 12 V dc voltage is applied to the regulator. The voltage input (rising 
from 0 V to + 12 Vdc) is shunted through a series of 4 diodes and then through the flyback transformer. 
This generates 40 Vdc at the input of L300 to the regulator field effect transistor sources (FETS). The 
FETS are then turned on and conduct the load current instead of the diodes. A precision zener diode plus 
the regulator transistor's VBE cause the circuit to provide 10.3 Vdc regulated output. 

9.7.5 Vertical Deflection 
This circuit positions the CRT beam across the faceplate vertically. This circuit contains the following 
elements: 

• A vertical processor 
• Various RC networks responsible for biasing of circuits internal to the vertical processor 
• An output filter network. 

An oscillator within the vertical processor allows the vertical deflection circuit to free run. The sync pulses 
synchronize the vertical deflection to prevent vertical roll. 

Three of the RC networks contain potentiometers for adjusting biasing values: R48 for hold (vertical), 
R50 for height, and R53 for linearity. At the beginning of each refresh cycle, the vertical processor 
receives a vertical sync pulse from the horizontal processor circuit. The horizontal processor detects the 
vertical sync pulse and sends it to the vertical processor. This sync pulse comes from the composite video 
input to the monitor module. The vertical sync pulse causes the beam to fly back vertically and begin a 
new frame. 

9.7.6 Video Amplifier 
The video amplifier consists of an input and output stage. The video signal is applied to an input push/pull 
transistor network that is part of an encapsulated transistor array. The input is provided from R5, the 
contrast thumbwheel potentiometer. The potentiometer is adjustable by the operator for personal contrast 
preference. The potentiometer, Rl19, provides a preamplifier adjustment to preset the range that can be 
affected by the contrast thumbwheel. Biasing of the input stage affects the biasing of the output stage, 
which is another transistor network. The more positive the input to the input stage, the more positive the 
output from the transistor network. This output is provided to the video output stage. 
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The video output stage provides the operational voltage.for the CRT beam. The video output stage uses 
the voltage from the flyback transformer (40 Vdc) to generate its output. The sync pulses (horizontal and 
vertical) set the video output to or below the cutoff voltage so the operator does not see the retrace lines. 
Applying increased positive video amp signal decreases the output to the CRT. This also increases the 
intensity of the CRT display. 

9.7.7 Flyback Transformer 
The flyback transformer is the high voltage power supply and is synchronized to the horizontal deflection. 
It generates the voltages used by the grid bias circuit (G 1, G2, G4), the anode voltage (12.5 kV nominal), 
and the 40 Vdc voltage used by the linear regulator and video amplifier. 

WARNING 
The monochrome monitor contains shock hazard 
voltages. Use extreme caution when servicing the 
monitor. 

There is a high voltage (12 kV nominal) on the anode 
lead and the anode cup on the side of the CRT. 

To avoid shock, use the following procedure when 
discharging the anode: 

1. Turn off system power and connect the moni­
tor cable. 

2. Attach the clip lead of the anode discharge tool 
to the metal frame. 

3. Hold the tool by its insulated handle. Using one 
hand, carefully slide the tip of the tool under 
the plastic anode cap until it touches the anode. 
A void scratching or poking the glass CRT 
envelope. 

4. Once the anode is discharged, remove the tool 
and clip lead. 

There are also 700 V dc on the monitor module near 
the fIyback transformer. Use caution when perform­
ing adjustments in this area. This area is covered 
with a protective shield. 
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9.7.8 Jt 

CAUTION 
Before removing the system module monitor cable, 
turn off the system power. Static discharge in the 
CRT can damage the monitor module and/or key­
board electronics. 

Be sure the system power is off before connecting or 
disconnecting the monitor's cable for service or to 
move the monitor. When performing adjustments, 
secure the monitor's cable to the monitor with its 
thumbscrews so the cable does not loosen. 

Failure to follow this procedure can damage monitor 
and/ or keyboard components. 

This connector provides the voltage and video signals to the monitor module. Refer to Paragraph 9.3 for 
the pin-out and signal descriptions for J 1. 

9.7.9 J2 
This connector provides the horizontal and vertical deflection currents between the monitor module and 
the yoke assembly. It is a 4-pin connector. Pins 1 and 4 are used for vertical deflection, pins 2 and 3 for 
horizontal deflection. 

9.7.10 PI 
This connector mounts on the monitor module the CRT plugs into. Figure 9-8 shows the pin-out for PI. 

9.8 SPECIFICATIONS 

Height 
Width 
Depth 
Weight 

24.38 cm (9.75 in) 
29.33 cm (11.73 in) 
30.57 cm (12.23 in) 
6.6 kg (14.5 lb) 

VIDEO 

+12 VDC 

GROUND RETURN 

(NOT USED) 5 
CUTOFF 

FOCUS 

TO GRID 1 

TO BEAM 

TO HEATER 

FROM HEATER 

TO GRID 2 

TO GRID 3 

MR-10016 

Figure 9-8 Monitor Module PI Pin-out 
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10.1 INTRODUCTION 

CHAPTER 10 
TESTING AND TROUBLESHOOTING 

This chapter describes the procedures for testing and troubleshooting the Rainbow 100 computer. Fault 
detection is limited to the lowest field replaceable units (FRUs) listed below: 

1. System module (motherboard) 
2. Memory extension option 
3. ROM 0 
4. ROM 1 
S. ROM 2 
6. Power supply 
7. RXSO diskette drive 
8. RXSO controller 
9. Monitor 

10. Monitor module 
11. Keyboard 
12. Fan 
13. Power Switch 

10.1.1 Fault Detection Strategy 
The recommended fault detection strategy is to test the suspected FRU last in order to build up a 
confidence level in the FRUs that will be used to test the suspected FRU. 

10.1.2 Fatal vs. Nonfatal Errors 
The terms "fatal" and "nonfatal" with respect to faults or errors refer to the usability of the system. For 
example, if the system has two diskette drives and they are both out of operation, this is not fatal because 
the computer can still be used in the terminal mode of operation. However, if the keyboard is out of 
operation, this is fatal because the entire system depends upon the keyboard. 

10.1.3 Categories of Testing 
The Rainbow 100 computer contains ROM-based diagnostics and diskette-based diagnostics. The ROM­
based diagnostics consist of self tests that automatically run during power-up and reset, and extended 
self tests that run by pressing the S key when the Main System Menu is displayed on the screen. The 
diskette-based diagnostics consist of tests that are menu selectable for use during maintenance and 
troubleshooting. 

NOTE 
There are two versions of the diskette-based diag­
nostics, version 1 and version 2. Although the 
screens differ slightly, they are compatible with all 
Rainbow computers. 
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If the computer-based diagnostics cannot be run, the field service engineer must determine the kind of 
testing that is required. For example, if the monitor does not display anything, it is up to the field service 
engineer to determine if power is lost to the system or just to the monitor, and whether to replace the 
monitor, a cable, the power supply, etc. Primarily, this category of testing by field service engineers 
isolates fatal errors, while the computer-based diagnostics are used to isolate additional fatal errors, as well 
as nonfatal errors. 

10.2 ROM-BASED DIAGNOSTICS 

10.2.1 Automatic Self tests 
The automatic self tests are run during power-up and reset. These tests check the internal logic of the 
system. The error messages that can appear on the screen during the automatic self tests are listed 111 

Appendix B. 

Upon successful completion of the automatic self tests, the Main System Menu is displayed on the screen. 
If the test is unsuccessful and the error is nonfatal, an error message is displayed above the Main System 
Menu (refer to Figure 10-1). If the error is fatal, only the error message is displayed (Figure 10-2). 

CONSULT USER'S GUIDE FOR ASSISTANCE - DRIVE A - not ready 

111111111111 
Rainbow 100 

Version 01.01.0SA 
Copyright c Digital Equipment Corporation 1982 

All Rights Reserved 

Press A, B, C, 0, S, or T 

A · start from Drive A 
B · start from Drive B 
C · .tart from Drive C 
D · start from Drive D 

5 · execute Self Test 
T · enter Terminal Mode 

MR·l051Q 

Figure 10-1 Main System Menu with Nonfatal Error Message 



CONSUL T USER'S GUiDE FOR ASSISTANCE KEyBOARD 

Figure 10-2 Fatal Error Message 

NOTE 
The LED display at the rear of the system unit also 
provides an indication of faults. See the Rainbow™ 
100 Owner's Manual for an interpretation of the 
LED display. 

1 0.2.2 Extended Self tests 

MR·l0511 

The extended self tests are run when the Main System Menu is displayed and the S key is pressed. The 
extended self tests exercise extensively more of the system than the automatic self tests and, therefore, 
require more time (approximately 90 seconds for 64K of memory and approximately 2 minutes for 256 K 
of memory). In order to complete all of the extended self tests, drive A must contain a diskette. (Drive B 
does not have to contain a diskette, but if it does, it will also be tested.) 

Perform the extended self tests as follows: 

I. Set the power switch to I (on). 

2. Place a diskette in drive A and close drive A door. 

3. When the Main System Menu is displayed, press the S key. 

4. Refer to Appendix B for a description of the error messages that can be displayed during the 
extended self tests. 
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to.3 DISKETTE-BASED DIAGNOSTICS 
The diskette-based diagnostics are used to detect faults that cannot be found by the ROM-based 
diagnostics. 

NOTE 
The diagnostic diskette referred to in this section is 
the one provided with the system, not the diagnostic 
diskettes that are provided when purchasing an 
option. Paragraph 10.3.5 describes how to copy the 
option diagnostics onto the main diagnostic diskette. 
This procedure also updates the diagnostics menu to 
include the option that is being added. 

10.3.1 Running the Diskette Diagnostics 

I. After the system is powered up, insert the diagnostic diskette in any drive and then close the 
drive door. 

2. Press the A, B, C, or D key to select the drive that contains the diagnostic diskette. 

3. When the Main Diagnostic Menu (Figure 10-3) is displayed, selections can be made as follows: 

a. Typing 1 and then pressing the Return key tests drives A and B, and requires blank 
Rainbow-formatted diskettes. 

b. Typing 2 and then pressing the Return key tests the entire comPll:ter including drives A 
and B, and also requires blank or scratch Rainbow-formatted diskettes. 

Rainbow 100 Dlagno.tlc DI.kette VERSION 2.0 mo/da/yr 
Copyright (c> 1983 Digital Equipment Corporation 

MAIN DIAGNOSTIC MENU-

I1J TEST DRIVES A AND B 
[21 TEST COMPUTER 
[31 DISPLAY INDIVIDUAL TEST MENU 
[4J INSTALL NEW DIAGNOSTIC 

PERFORM ONE OF THE FOLLDWING-

• TYPE MENU NUMBER THEN PRESS <Return> [OJ 
• PRESS <Help> FOR A MORE DESCRIPTIVE MENU 
• PRESS <Set-Up> <Ctrl/Set-Up> TO RESTART SYSTEM 

Figure 10-3 Main Diagnostic Menu 

10-4 

MR·l0949 



c. Typing 3 and then pressing the Return key displays the Individual Test Menu (refer to 
Figure 10-4). Each test can be run individually by typing the test number followed by 
pressing the Return key. 

INDIVIDUAL TEST MENU-

[11 MEMORY (8088) [91 KEYBOARD 
[21 MEMORY (8088/Z80) [101 MEMORY (SET-UP) 
[31 VIDEO CONTROLLER [ 111 COMM/PRINTER EXTERNAL LOOPBACK 
[41 D[SK SYSTEM [ 121 SYSTEM INTERACTION 
[51 COMM/PR[NTER/KEYBOARD PORT 
[61 PRINTER CONFIDENCE 
[7) VIDEO ALIGNMENT PATTERN 
[81 MEMORY (Z80) 

PERFORM ONE OF THE FOllOWING-

• TYPE MENU NUMBER THEN PRESS <Return> 
• PRESS <Help> FOR A MORE DESCRIPTIVE MENU 
• PRESS <Set-Up> <Ctrl/Set-Up> TO RESTART SYSTEM 

MA-l09S2 

Figure 10-4 Individual Test Menu 

d. Typing 4 and then pressing the Return key causes the following message to be displayed: 

INSERT OPTION DISK IN DRIVE B - THEN PRESS <Return>: 

This message requests the diagnostic diskette for an option, such as extended memory, to 
be inserted in drive B so it can be copied onto the main diagnostic diskette in drive A. 

e. Pressing the HELP key displays a wordier Main System Menu. 

f. Pressing the Set-Up key and then pressing the Ctrl and Set-Up keys simultaneously 
restarts the system. 

The following paragraphs describe the tests selected from the Main Diagnostic Menu: 

10.3.2 Main Diagnostic Menu Selection 1 

NOTE 
These tests require two blank or scratch Rainbow­
formatted diskettes. 

Selection I tests drives A and B. If the system includes drives C and D, these may be tested by performing 
the individual tests described in Paragraph 10.3.4. 
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Table 10-1 Time to Complete Diagnostic Tests 

Main Tests 

1. 
2. 
3. 

4. 

Test drives A and B 
Test computer 
Display Individual Test Menu 
(See Individual Tests below) 
Install new diagnostic 

Individual Tests (Item 3) 

I. Memory (8088 processor) 
(not including options) 

2. Memory (8088/Z80A processors) 
3. Video controller 
4. Diskette system 
5. Comm/printer /keyboard port 
6. Printer confidence 
7. Video alignment pattern 
8. Memory (Z80A) 
9. Keyboard 
10. Memory (Set-Up) 
I I. Comm/printer external loopback 
12. System interaction 
13. * 
14. * 
15. * 
16. * 

*Test 13 is not used. Tests 14, 15, and 16 are reserved for options. 

10.3.3 Main Diagnostic Menu Selection 2 

Approximate 
Time to 
Complete (min) 

2.0 
24.0 

2.0 

3.0 

1.0 
2.0 
3.0 
4.0 
0.5 
0.5 
0.5 
2.0 
0.5 

25.0 
2.0 

Selection 2 tests the entire computer and takes up a considerable amount of time. The tests that are 
performed and the time it takes to run each test are listed in Table 10-1. 

10.3.4 Main Diagnostic Menu Selection 3 
Selection 3 displays the Individual Test Menu as shown in Figure 10-4. Each test is selected and run 
individually. 

10.3.5 Main Diagnostic Menu Selection 4 
Selection 4 is used to copy an option diagnostic diskette onto the main diagnostic diskette so that the 
diagnostic tests for the entire system, including the options, are contained on one diskette. Selection 4 also 
updates the Individual Test Menu to include the option diagnostics. 
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To copy an option diagnostic diskette onto the main diagnostic diskette and to update the main diagnostic 
diskette menu, perform the following procedure: 

1. Place power switch to the 1 (on) position. 
2. Insert the main diagnostic diskette in drive A. 
3. Press the A key on the keyboard. 
4. Press the 4 key and the Return key. 
5. Insert the option diagnostic diskette in drive B. 
6. Press the Return key. 

After a few seconds the system will copy the option diagnostic diskette onto the main diagnostic diskette, 
and then include the option diagnostic tests in the Individual Test menu. 

10.4 TROUBLESHOOTING 
The recommended procedure for troubleshooting the Rainbow 100 computer is listed in Table 10-2. 

Problem 

Fan does not operate 
with power turned on. 

NOTE 
For each symptom in Table 10-2, there may be sev­
eral causes. The most likely causes associated with a 
symptom are listed first, followed by the causes that 
are less likely. Refer to Chapter 11 for FRU remov­
al and replacement procedures. 

Table 10-2 Troubleshooting Guide 

Possible Causes 

No ac at wall outlet. 

Internal connectors from fan to switch are not properly seated. 

Bad power switch. 

Defective fan. 

Defective power supply. 

Fan operates, blank screen. Intensity control is set too low. 

Printer prints garbage or 
nothing. 

Video connector not seated properly. 

Defective system module. 

Defective monitor. 

Printer baud rate selected in Set-Up not the same as printer's 
baud rate. See the Rainbow™ 100 Owner's Manual. 
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Problem 

Screen displays garbage. 

Screen flickers or rolls. 

Screen displays everything 
except what is typed on the 
keyboard when in the 
computer mode. 

Screen displays garbage or 
nothing when in the terminal 
mode. 

Diskette drive will not 
load any programs. 

Table 10-2 Troubleshooting Guide (Cont) 

Possible Causes 

Modem baud rate selected in Set-Up not correct. See the 
Rainbow™ 100 Owner's Manual. 

Run Individual Test 1 I. 

Language ROM improperly installed or defective. 

Parameter setting for power in Set-Up not set correctly, should 
be set to 60 Hz in any country. 

Keyboard defective. 

Language translation ROM defective. 

Modem baud rate in Set-Up not correct. See the Rainbow™ 
100 Owner's Manual. 

Run Individual Test 1 I. 

Dirty or scratched diskette. 

Programs on diskettes are not in a format recognized by the 
Rainbow 100 computer operating system. 

Defective or improperly seated cables between the drives and 
the power supply. 

Defective RX50 controller. 

Defective RX50 diskette drive. 

Defective system module. 
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11.1 INTRODUCTION 

CHAPTER 11 
SERVICE INFORMATION 

This chapter provides service information for the Rainbow 100 computer. When appropriate, checking 
and adjustment procedures are described. However, the maintenance philosophy for the Rainbow comput­
er is replacement of the field replaceable unit (FRU). Removal procedures are described for the following 
FRUs. To install the same FRU, perform the removal steps in reverse order unless otherwise noted. 

• Monitor 
• Monitor module 
• System module 
• RX50 controller module 
• Language ROM 
• ROMs 0 and 1 
• Diskette drive 
• Power supply 
• Fan bracket assembly 

11.2 MONITOR 
This paragraph provides service information for the VR201 black and white monitor, as well as specific 
adjustments if it is used with the color/graphics option. For service information for the VR241 color video 
monitor, refer to the VR241 Color Video Monitor Pocket Service Guide (EK-VR241-PS). 

NOTE 
If the monitor is to be stored or shipped, pack the 
monitor in its original shipping box. 

11.2.1 Monitor Removal 
Perform the following steps: 

WARNING 
For your safety, make sure the power is switched 
OFF at the system unit if you have a black and white 
video monitor. 

I. Make sure the power switch on the system unit is set to 0 (off). 
2. Unplug the power cable. 
3. Unplug the monitor cable. 
4. Unplug the keyboard cable. 
5. The monitor is now free. 
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11.2.2 Monitor Module Removal 
Perform the following steps: 

WARNING 
For your safety, make sure the power is switched off 
at the system unit. 

I . Make sure the power switch on the system unit is set to 0 (off). 

2. Unplug the power cable. 

3. Unplug the monitor cable. 

4. Unplug the keyboard cable. 

5. Place some protective material over the screen to prevent scratches. 

6. Place the monitor face down on a flat surface. 

7. If the monitor is equipped with a tilt foot, extend it. 

CAUTION 
If the tilt foot is not fully extended, it will catch on 
the internal wires of the monitor when you remove 
the cover. 

8. Remove the screw cap from the back of the monitor (Figure 11-1). 

Figure 11-1 Monitor Cover Removal 
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9. Unscrew the cover retaining screw and remove it (Figure 11-1). 

10. Slide the cover off and place it to one side. 

WARNING 
Before you remove the monitor module, you must, 
for your safety, turn the power OFF. The monitor 
holds a charge of over 12,000 V even with the power 
off. Therefore, use extreme care when changing the 
video monitor module, especially around the follow­
ing high voltage parts (Figure 11-2): 

• Anode and anode wire 
• Flyback transformer 
• Connector at neck of CRT 

FLYBACK 
TRANSFORMER 

CONNECTOR AT NECK OF CRT 

ANODE 

MR-12038 

Figure 11-2 Sources of High Voltage 
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I I. Discharge the anode connection ofthe CRT by performing the following steps: 

NOTE 
The high voltage at the anode will normally dis­
charge by itself over a short period of time when the 
power is turned off. However, this discharge proce­
dure is necessary in case there is a problem in the 
high voltage power supply on the monitor module 
that prevents it from discharging automatically. 

WARNING 
Perform step (a) before performing step (b) to pre­
vent hazardous electrical shock. 

a. Clip the anode discharge tool or a test probe to the wire frame of the monitor assembly, as 
shown in Figure 11-3. 

WARNING 
Do not scratch the glass of the CRT with the tip of 
the discharge tool. Scratches can weaken the glass 
and increase the danger of an implosion. 

b. Slide the tip of the anode discharge tool or test probe under the rubber boot as shown in 
Figure 11-3. Hold for a full 3 seconds. 

MA-12341 

Figure 11-3 Discharging CRT Anode 
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12. Disconnect the anode wire from the CRT by pushing the anode further into its socket. Rock it 
from side to side and roll it out, as shown in Figure 11-4. 

13. Unplug the connector from the neck of the CRT, as shown in Figure 11-5. 

A) PUSH DOWN 

B) ROCK ANODE 
IN THE 
DIRECTION 
OF THE 
ARROW 

C) WHEN ONE 
BARB IS FREE, 
ROCK IN THE 
OPPOSITE 
DIRECTION 
AND REMOVE 
ANODE 

~f' , , ' 

- ,_. J ~. ::;...-

MR-12040 

Figure 11-4 Anode Removal 
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MR·12041 

Figure 11-5 Removing CRT Connector 

14. Unplug the associated white ground wire from the lug on the neck of the CRT. Also, remove 
the white ground wire from the chassis frame. 

15. Remove the rear panel from the edge of the monitor module, as shown in Figure 11-6. 

MR-12042 

Figure 11-6 Monitor Module Rear Panel Removal 
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16. With needlenose pliers, release the standoffs holding the module, as shown in Figure 11-7. Do 
not worry if the standoffs break; the new module comes with new standoffs. 

17. Remove the 4-wire connector from the center of the monitor module. 

t t 

MA-12043 

Figure 11-7 Monitor Module Standoff Removal 

11.2.3 Monitor Adjustments 
The series of checks and adjustments to be made to the monitor is described in Paragraph 11.2.3.2. 
However, before making any adjustments, you must follow the preparation procedure described in 
Paragraph 11.2.3.1. 

WARNING 
For your safety, turn the power OFF. 

11.2.3.1 Preparation - Use the following procedure: 

I. Unplug all of the cables from the back of the monitor. 

2. Place some protective material over the screen to prevent scratcnes. 

3. If the monitor is equipped with a tilt foot, extend it. 

CAUTION 
If the tilt foot is not fully extended, it will catch on 
the internal wires of the monitor when you remove 
the cover. 

4. Place the monitor face down on a flat surface. 

5. Remove the screw cap from the back of the monitor. 
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6. Unscrew the cover retaining screw and remove it. 

7. Slide the cover off and place it to one side. 

WARNING 
The monitor holds a charge of over 12,000 V, even 
with the power off. Therefore, use extreme care 
when adjusting the monitor, especially around the 
following parts shown in Figure 11-2: 

• Anode and anode wire 
• Flyback transformer 
• Connector at neck of CRT 

8. Return the monitor to its normal operating position. 

WARNING 
Place the monitor on a nonconductive surface to 
avoid an electrical short. 

9. Remove the protective material from the screen. 

10. Reconnect all the cables to the back of the monitor, and set the power switch to 1 (on). 

I I. Load the Rainbow diagnostic diskette into one of the diskette drives, and select the Display 
Individual Test Menu from the Main Diagnostic Menu. If you have a color/graphics option 
installed, load the GSX-86 diskette and select the Graphics Option Hardware Diagnostic Test. 

12. Select the video (or monitor) alignment pattern. The video alignment pattern fills the screen 
with Es. The graphics monitor alignment pattern creates a crosshatch pattern on the screen. 

11.2.3.2 Checks and Adjustments - Make all adjustments under the following conditions: 

• 80-column screen width (not 132 columns) 
• Dark screen (white characters on a dark background) 

The procedure for changing the Set-Up features is explained in Chapter 2. 

Brightness and Contrast - Use the following procedure to adjust brightness and contrast: 

I. Turn the brightness and contrast controls to the minimum setting. 

2. Increase the brightness control until the raster appears; then, decrease it until the raster just 
disappears. 

3. Set the contrast control for easy viewing. 

Vertical Hold (V H) - Use the following procedure to adjust the vertical hold: 

I. Examine the monitor display for rolling or any other sign of vertical instability. 

2. If needed, adjust the vertical hold (YH) control (Figure 11-8) to stop any vertical movement. 
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Figure 11-8 Monitor Module Controls - Left Side 

Horizontal Hold (HH) - Use the following procedure to adjust the horizontal hold: 

I. Examine the monitor display for tearing or any other sign of horizontal instability. 

2. If needed, adjust the horizontal hold (HH) control (Figure 11-8) to stop any horizontal 
movement. 

Focus - Use the following procedure to adjust the focus control: 

I. Examine the pattern at the four corners and in the center of the screen. Each line should be 
sharp and well defined. 

2. If the lines are not sharp and well defined, adjust the focus control (FOC), Figure 11-9, for the 
sharpest overall display. 

MR-12045 

Figure 11-9 Monitor Module Controls - Right Side 
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Vertical Centering and Rotation Check Without Color/Graphics Option - Use the following procedure to 
check the vertical centering and rotation: 

NOTE 
If you have a color/graphics option, this adjustment 
is more critical, and you must use a video alignment 
template (29-24371). See next paragraph. 

I. The screen of Es should be about 4 mm (3/16 in) below center. I f the screen of Es is too high or 
too low, replace the· entire monitor. Vertical centering is not adjustable. 

2. I f the screen of Es slants across the screen or curves or bows by more than 3 mm (I/8 in) at the 
top or bottom of the screen, replace the entire monitor. Rotation (slanting) and pincushion 
(bowing) are not adjustable. 

Vertical Centering and Rotation Check for Color/Graphics Option - Use the following procedure to 
check the vertical centering and rotation: 

NOTE 
A video alignment template is required for the fol­
lowing checks. 

I. Measure the distance in three places between the bottom edge of the alignment pattern and the 
monitor bezel (Figure 11-10). Use the scale on the template for the measurements. Make a note 
of each measurement. 

a = b = c (±2 mm) 

MR-12332 

Figure ll-lO Vertical Centering and Rotation Check 
With Alignment Template 
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2. Compare all three measurements. The difference between the measurements should not be 
greater than ±2 mm. If the difference is greater, go to step 5. 

3. Measure the distance between the top center edge of the alignment pattern and the monitor 
bezel. Use the scale on the template for the measurement. 

4. Compare the measurements from steps 1 and 3. The top measurement should be larger by at 
least 1 mm but no more than 7 mm. If the difference is greater, go to step 5. 

NOTE 
The electrical center of the screen is not the same as 
the apparent physical center of the screen. When the 
monitor is adjusted correctly, the display will be 
offset towards the bottom of the screen. 

5. If any of the measurements are out of tolerance, replace the monitor assembly. 

NOTE 
You cannot adjust vertical centering and rotation. 

Horizontal Centering and Width Coil - These two adjustments can affect each other and may also affect 
the horizontal hold adjustment. Therefore, after adjusting either the horizontal centering control or the 
width coil, you may have to readjust the others slightly. 

NOTE 
If you have a color/graphics option, these adjust­
ments are more critical, and you must use a video 
alignment template (29-24371). 

I. Adjust the horizontal centering (PH) control (Figure 11-8) so that the screen of Es is centered 
side-to-side. 

2. Adjust the width coil (Figure 11-9) for comfortable viewing. 

3. Recheck the horizontal hold adjustment. 

Height and Vertical Linearity - The height and vertical linearity controls can affect each other and may 
affect the vertical hold adjustment. After adjusting either the height or the vertical linearity controls, you 
may have to readjust the vertical hold slightly. 

NOTE 
If you have a color/graphics option, these adjust­
ments are more critical, and you must use a video 
alignment template (29-24371). 

I. Adjust the vertical linearity (VL) control (Figure 11-8) until there is no distortion in the screen 
of Es (the Es on the top of the screen are the same height as the Es on the bottom and at the 
center of the screen). 

2. Adjust the height (H) control (Figure 11-8) for comfortable viewing. 
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Horizontal Centering for Color/Graphics Option - Use the following procedure to check the horizontal 
centering: 

NOTE 
A video alignment template is required for this 
adjustment (29-24371). 

1. Measure the distance between the center left edge of the alignment pattern and the monitor 
bezel (Figure 11-11). Use the scale on the template for the measurement. Make a note of the 
measurement. 

b -a < 6 mm 

MR.12331 

Figure 11-11 Horizontal Centering for Colot/Graphics Option 

2. Measure the distance between the center right edge of the alignment pattern and the monitor 
bezel. Use the scale of the template for the measurement. Make a note of the measurement. 

3. Compare the measurements from steps 1 and 2. If the difference between the two measure­
ments is greater than 6 mm, adjust the horizontal center (PH) control (Figure 11-8). 

4. Repeat steps 1 and 2 to verify that the adjustment is less than 6 mm. 

Cutoff - The cutoff control (Figure 11-9) sets the monitor's sensitivity to the video signal from the system 
module. It sets the video signal voltage needed to blank out a spot on the screen. This control is only 
changed when you install a new monitor module (see Paragraph 11.2.4). 
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Aspect Ratio (Horizontal Width and Height) for Color/Graphics Option - Use the following procedure to 
adjust the aspect ratio: 

NOTE 
A video alignment template is required for this 
adjustment (29-24371). 

I. Place the alignment template over the center square of the alignment pattern. 

2. Measure the height of the center square. This measurement should be 25 mm ± 2 mm (Figure 
11-12). If not, adjust the Height (H) control (Figure 11-8) until the height is within this 
tolerance. 

3. Measure the width of the center square. This measurement should be within 1 mm of the height 
measurement you set in step 2. If the width is not within this tolerance, adjust the width coil 
(Figure 11-9). 

4. Check the horizontal centering and the vertical linearity. 

H = 25 mm (±2 mm) 
W= H (±1 mm) 

Figure 11-12 Aspect Ratio 
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Vertical Linearity for Color/Graphics Option - Use the following procedure to adjust the vertical 
linearity: 

NOTE 
A video alignment template is required for this 
adjustment (29-24371). 

I. Check the height of the crosshatch pattern near the four corners of the display. The pattern 
should have the same height in all four corners. 

2. If not, adjust the vertical linearity (VL) control (Figure 11-8) until the pattern is the same 
height in all four corners. 

3. Check the aspect ratio. 

11.2.4 Monitor Module Replacement - When installing a new monitor module, you should perform the 
following steps: 

WARNING 
Discharge the anode wire of the new module by 
touching it to the white ground wire on the new 
module. The new module may contain a stored high 
voltage charge left over from manufacturing testing. 

I. Place the old and the new monitor modules side-by-side with the cutoff controls (CO) at the 
same end. 

2. Set the cutoff control on the new monitor module to match the setting on the old module 
(Figure 11-9). 

3. Check the video monitor adjustments (see Paragraph 11.2.3). 

4. Replace any broken standoffs. 

5. Plug the connector (6 wires) into the center of the monitor module. 

6. Connect one of the two white ground wires from the connector to the lug on the neck of the 
CRT. 

7. Connect the other white ground wire from the connector to the chassis frame. 

8. Install the monitor module on the standoffs. 

9. Install the monitor module rear panel. 

10. Reconnect the anode wire to the CRT. 

WARNING 
Use extreme care when performing the following 
steps, especially around the following high voltage 
parts shown in Figure 11-2. 

• Anode and anode wire 
• Flyback transformer 
• Connector at neck of CRT 
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II. Before installing the cover, connect the keyboard cable and the monitor cable from the system 
unit. 

12. Set the system unit power switch to I (on). 

13. Boot the diagnostic diskette. Select the video alignment pattern from the Individual Test Menu. 
Run the Rainbow diagnostic diskette. 

14. Look at the display, and adjust the monitor according to the procedures in Paragraph 11.2.3. 

15. After adjustment, turn the power off and disconnect the cables to the keyboard and system 
unit. Then, install the monitor cover and reconnect the cables to the keyboard and system unit. 

16. When you are finished, clean the monitor screen with a glass cleaning solution or isopropyl 
alcohol. 

11.3 SYSTEM MODULE REMOVAL 
Use the following procedure to remove the system module: 

I. Remove any diskettes from the diskette drives. 

2. If you have a floor stand, remove the system unit. 

3. Set the power switch to 0 (off). 

4. Unplug the power cord from the wall and from the back of the system unit. Unplug all cables 
from the system unit. 

5. Make sure the diskette drive doors are closed. Pull the cover release tabs toward you and out 
until they lock in place. Lift the cover up. 

6. Remove the power cable from the power supply first, then from the system module. 

7. If diskette drive C/D is present, remove its cable from the connector. Leave the cable's ground 
clip attached to the ground lug on the chassis. 

8. Using the pull tab, remove the signal cable for diskette drive A/B from the connector. Leave 
the cable's ground clip attached to the ground lug on the chassis. 

9. With a coin, turn all the four screws at the back of the system unit once. Repeat until they are 
all loose. Slide the system module out of the system unit. 

NOTE 
If the system module is being replaced, remove and 
save all the options and insert them into the new 
system module. 
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11.4 RX50 CONTROLLER MODULE REMOVAL 
Use the following procedure to remove the RX50 controller: 

1. Remove the system module (Paragraph 11.3). 

2. Press the top of the standoffs and connector clips away to loosen the RX50 controller module. 
Then lift the controller module off of the system module (Figure 11-13). 

SYSTEM MODULE 

MA-12046 

Figure 1 1-13 RX50 Controller Module Removal 

11.5 LANGUAGE ROM 
Use the following procedure to remove the language ROM: 

1. Remove the system module (Paragraph 11.3). 

2. Remove the extended communications option, if present, or any other option covering the 
ROM. 

3. Pull up firmly on the ends of the language ROM and remove the ROM. Do not pry the ROM 
from only one end, or you may break its socket (Figure 11-14). 

CAUTION 
Avoid static: For example, do not walk across a 
carpeted floor while holding the ROM. Instead, 
place the old ROM in the box that contained the 
new ROM. 
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Figure 11-14 Language ROM Removal 

11.6 ROMS 0 AND 1 REMOVAL AND REPLACEMENT 
You should always replace ROMs 0 and 1 as a pair in the Rainbow 100 computer to ensure that the 
firmware programming in each has the same version number. Perform the following steps to replace these 
ROMs: 

WARNING 
For your safety, disconnect the power cord. 

I. Remove the system module. (Refer to Paragraph 11.3.) 

2. Remove the memory board, if present. 

3. Remove the extended communications option board, if present. 

4. Remove the hard disk controller, if present. 

CAUTION 
If your system module has a QIKEJECpM chip 
socket, as shown in Figure 11-14, it will break if you 
pry the chip up out of the socket. Use a screwdriver 
to push the chip sideways instead. 

QIKEJECT'M is a trademark of Burndy, Inc. 
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5. If your unit has the QIKEJECT socket, release each one of the two ROMs by using a tiny flat 
screwdriver to push the chip socket sideways, as shown in Figure 11-14. If your unit has another 
type of socket, examine the socket carefully to see how to remove the ROMs. 

CAUTION 
To avoid damaging the new ROM, do not pull the 
new chip out of its conductive foam pad. 

6. Unpack the new ROM and gently press the foam against the surface of the system module to 
remove any static charge; then remove the ROM from the conductive foam. 

7. Straighten any bent pins. 

8. Align the new ROM so that the notch on one end is in the same direction as the notches of all of 
the other chips on the module. 

9. Press the new ROM down into the socket. You will have to press firmly to insert the ROM. 

i O. Remove and replace the other ROM in the same manner. 

11.7 DISKETTE DRIVE REMOVAL 
Use the following procedure to remove the diskette drive(s): 

I. Remove any diskettes from the diskette drives, then turn off the computer. 

2. Perform the following procedure to set the diskette drive read mechanism at its starting 
position: 

a. Set the power switch to 1 (on). 

b. Wait for a beep sound from the keyboard. 

c. Set the power switch to 0 (off). 

3. Insert the carriage restraint card in diskette drive A (and diskette drive C if present). (Be sure 
printing on card faces up.) Close the diskette drive doors. 

4. Unplug the power cord from the wall and remove all cables from the back of the system unit. If 
the system unit is in a floor stand, remove the system unit. 

5. Remove the top cover from the system unit. 

6. Unplug the 4-wire power cable and the flat cable from the top of the diskette drive (Figure I I­
IS). Unplug the ground clip on the flat signal cable from the ground lug on the power supply. 

7. With a pencil, press down on the latch in front of the diskette drive and slide the diskette drive 
forward and out of the system unit. 
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Figure I I -15 Diskette Drive 4-Wire Power Cable Removal 

11.8 POWER SUPPLY REMOVAL 
Use the following procedure to remove the power supply: 

I. Remove any diskettes from the diskette drives and close the doors. 

2. Set the power switch to 0 (off). 

WARNING 
For your safety, disconnect the power cord. 

3. Unplug the power cord from the wall and from the back of the system unit. Unplug all cables 
from the system unit. 

4. If you have a floor stand, remove the system unit. 

5. Turn the system unit around and remove the top cover. Unplug the system module dc power 
cable from the power supply first, then from the system module. 
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6. Unplug the diskette drive flat cable(s) from the connector on the system module. Unplug the 
ground clip(s) from the ground luges). 

7. Unplug the 4-wire power cable from the top of the diskette drive(s). 

8. Unplug the ground clip on the flat signal cable for the diskette drive(s) from the ground luges) 
on the power supply. Leave the cable(s) attached to the diskette drive(s) (Figure 11-16). 

MR·12049 

Figure 11-16 Slide Diskette Drive Forward 

9. With a pencil, press down on the latch in front of the diskette drive(s) and slide them part way 
out of the system unit. 

10. Squeeze the lock tabs at the ends of the plugs and pull them from the end of the power supply. 
The plugs are tight and may require being pulled in an up and down direction (Figure 11-17). 

11. While pressing down on the power supply, release the latch,as shown in Figure 11-18. If the 
power supply is of the type with no side-mounted latch, press down on the power supply and 
slide the chassis-mounted latch toward the back of the system unit. Tilt the power supply up and 
remove the power supply, being careful not to damage the flat cables. 
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Figure 11-17 Power Supply Connectors 

Figure 11-18 Power Supply Latches 
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CAUTION 
When installing a new power supply, check its volt­
age switch. An incorrect setting can damage your 
computer. The common setting is 115 V in the 
U.S.A. and 230 V in other countries. 

12. Check the voltage switch. If necessary, use a ball-point pen to set the switch to the correct 
setting. 

11.9 FAN BRACKET ASSEMBLY REMOVAL 
Use the following procedure to remove the fan bracket assembly: 

I. Remove any diskettes from the diskette drives and close the doors. 

2. Set the power switch to 0 (off). 

WARNING 
For your safety; dis~O!!!!ect the power eOiil. 

3. Unplug the power corti from the wall and from the back of the system unit. Unplug all cables 
from the system unit 

4. If you have a floor stand, remove the system unit. 

5. Pull the cover release tabs toward you and out until they lock in place. Lift the cover up. 

6. Squeeze the lock tabs at the ends of the plugs and pull them from the end of the power supply. 
The plugs are tight and may require pulling them in an up and down direction (Figure 11-17). 

7. Remove the three screws from the top of the fan assembly with a Phillips screwdriver (Figure 
11-19). 

8. Rock and lift the fan assembly out of its slots in the system unit. 
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Figure 11-19 Fan Bracket Assembly Removal 
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12.1 DESCRIPTION 

CHAPTER 12 
RAINBOW 100 CHARACTER SETS 

The Rainbow 100 computer recognizes all of the 8-bit character codes of the DEC Multinational 
Character Set shown in Figure 12-\' It also recognizes the Special Graphics Character Set shown in Figure 
12-2 when it is preceded by a Select Character Set (SCS) sequence. (SCS sequences are described in 
subsequent paragraphs.) 

Using the DEC Multinational Character Set allows the Rainbow 100 computer to process character codes 
from the following keyboards. 

Keyboard Part Number Keyboard Part Number 

American (English) LK20lAA Finnish LK201AF 
Austrian/German LK201AG Italian LK201AI 
Belgian/Flemish LK201AB Norwegian LK201AN 
Belgian/French LK201AP Spanish LK201AS 
British LK201AE Swedish LK201AM 
Canadian (French) LK201AC Swiss (French) LK201AK 
Danish LK201AD Swiss (German) LK201AL 
Dutch LK201AH 

Each of the 15 keyboards supported by the Rainbow 100 computer is used with corresponding language 
ROMs that are inserted into the system module depending on the keyboard in use. The language ROMs 
translate keyboard position codes into the required character codes necessary for further processing. 

The Rainbow 100 computer processes 7-bit character codes as though they were 8-bit character codes with 
the eighth bit not set. 

Each character set consists of displayable or graphic characters, and nondisplayable or control characters. 

In 7-bit coded character sets, control characters are contained in columns 0 and I, and in position 7/15, 
while graphic characters are contained in the remaining positions of columns 2 through 7. 

In 8-bit coded character sets, control characters are contained in columns 0, 1, 8, and 9 and in positions 
7/15 and 15/15, while graphic characters are contained in the remaining positions of columns 2 through 
7, and 10 through 15. 

In all character sets, the control characters in columns 0 and 1, and position 7/15 are designated as 
belonging to the control character group CO. The graphic characters in the remaining positions of columns 
2 through 7 are designated as belonging to the graphics left character group GL. 
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Figure 12-1 DEC Multinational Character Set 

The control characters in columns 8 and 9, and position 15/15 are designated as belonging to the control 
character group C 1. The graphic characters in the remaining positions of columns 10 through 15 are 
designated as belonging to the graphics right character group GR. 

Figure 12-3 illustrates how the character sets are designated and used in the Rainbow 100 computer. 
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COLUMN 

b8 BITS 
b7 - b6 

b5 
ROW b4 b3 b2 bl 

0 0 0 0 0 

1 0 0 0 1 

2 o 0 1 l' 

3 0 0 1 1 

4 0 1 0 0 

5 0 1 0 1 

6 0 1 1 0 

7 0 1 1 1 

8 1 0 0 0 

9 1 0 0 1 

10 1 0 1 0 

11 1 0 1 1 

12 1 1 0 0 

13 1 1 0 1 

14 1 1 1 0 

15 1 1 1 1 

KEY 
CHARACTER 

0 1 

0 0 
0 0 

0 0 
0 1 

0 20 

NUL 0 16 

0 10 

1 DC1 21 
1 17 
1 

(XON~ 
11 

2 22 
2 18 

2 12 

3 DC3 
23 

ETX 3 19 
3 

(XOFF~ 13 

4 24 
EOT 4 20 

4 14 

5 25 
ENQ 5 21 

5 15 

6 26 

6 22 

6 16 

7 27 
BEL 7 23 

7 17 

10 30 
BS 8 CAN 24 

8 18 

11 31 
HT 9 25 

9 19 

12 32 
LF 10 SUB 26 

A 1A 

13 33 

VT 11 ESC 27 
8 1B 

14 34 
FF 12 28 

C lC 

" 35 
CR 13 29 

0 10 

16 36 
SO 14 30 

E 1E 

17 37 
SI 15 31 

F 1 F 

...---r--, 
OCTAL 

DECIMAL 

L-__ .l-_.J HEX 

Figure 12-2 

2 3 4 5 6 7 

0 0 0 0 0 0 
0 0 1 1 1 1 

1 1 0 0 1 1 
0 1 0 1 0 1 

40 60 100 120 • 140 - 160 
SP 32 0 48 @ 64 P 80 96 112 

20 30 40 50 60 SCAN 3 70 

41 61 101 121 B 141 - 161 

! 33 1 49 A 65 Q 81 97 113 
21 31 41 51 61 SCAN 5 71 

42 62 102 122 
~ 

142 - 162 

" 34 2 50 B 66 R 82 98 114 
22 32 42 52 62 SCAN 7 72 

43 63 103 123 

~ 
143 - 163 

# 35 3 51 C 67 S 83 99 115 
23 33 43 53 63 SCAN 9 73 

44 64 104 124 

~ 
144 

~ 
164 

$ 36 4 52 D 68 T 84 100 116 
24 34 44 54 64 74 

45 65 105 125 f 
145 j 165 

% 37 5 53 E 69 U 85 101 117 
25 35 45 55 65 75 

46 66 106 126 0 146 l. 166 
& 38 6 54 F 70 V 86 102 118 

26 36 46 56 66 76 

I 
47 67 107 127 ± 147 r 167 
39 7 55 G 71 W 87 103 119 
27 37 47 57 67 77 

50 70 110 130 
~ 

150 I 170 
( 40 8 56 H 72 X 88 104 120 

28 38 48 58 68 78 

) 
51 71 111 131 l 151 

~ 
171 

41 9 57 1 73 Y 89 105 121 
29 39 49 59 69 79 

52 72 112 132 J 152 ;. 172 

* 42 : 58 J 74 Z 90 106 ~ 122 
2A 3A 4A 5A 6A 7A 

53 73 113 133 , 153 n 173 

+ 43 ; 59 K 75 [ 91 107 123 
2B 3B 4B 5B 6B 7B 

54 74 114 134 r 154 # 174 
44 < 60 L 76 , 

92 108 124 , 
2C 3C 4C 5C 6C 7C 

55 75 115 135 
L 

155 f 175 - 45 = 61 M 77 ] 93 109 125 
20 3D 40 50 60 7D 

56 76 116 
A 

136 t 156 176 
46 > 62 N 78 94 110 126 

2E 3E 4' 5E 6E 7E 

57 77 117 137 - 157 177 

/ 47 ? 63 0 79 95 111 127 
2F 3F 4F 5F SCAN 1 6F 7F 

MR-10133 

Special Graphics Character Set 
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15 

us UK 

CHARACTER SET LIBRARY 

SPECIAL GRAPHICS 

ACTIVE GL CHARACTER SETS 

DEC MULTINATIONAL 

I2l = CONTROL 
CHARACTERS 

r~---FU LL Y ACTIVE--~\ ,---PARTIALL Y ACTIVE~ 

SCS SCS DEFAULT DEFAULT 
SEQUENCE SEQUENCE CHARACTER CHARACTER 

SHIFT SET SET 

( IN ) A 
(US or UK) (USor UK) 

UK ESC A (017) UK ESC 
ESC N ESC 0 

US ESC ( B_ US ESC ) B r--- -SG ESC ( 0 SG ESC ) 0 (033- (033-

SHiFt 015) 017) 

OUT 
(016) 

G0 Gl G2 G3 

CHARACTER GENERATOR ROM MAPPING 
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COLUMNS DEC REVERSE DEC 
6&7 OF MULTINATIONAL QUESTION MULTINATIONAL 
SPECIAL GL MARKS GR 
GRAPHICS 

(FIG. 12-2) (FIG_12-1) (FIG. 12-1J 

MR-l0134 

Figure 12-3 Character Set Designations 
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12.2 CHARACTER SET SELECTION 
A GL character set is selected by using Select Character Set (SCS) sequences. SCS sequences are used to 
designate two G L Character Sets as fully active and two GL character sets as partially active. The two 
fully active GL character sets, once designated, are selected with a Shift In or Shift Out control character. 
Once a fully active GL character set is selected, all subsequent characters are assumed as belonging to that 
G L character set until an SCS sequence is again detected. 

The two partially active GL character sets are selected with an escape N or escape 0 control character. 
Once a partially active GL character set is selected, only the following character is assumed as belonging to 
that GL character set. All subsequent characters are assumed as belonging to the previously selected, fully 
active GL character set. 

If the Rainbow 100 firmware does not detect an SCS sequence, it assumes that all characters belong to the 
default GL character set. The default GL character set is assigned or determined by the value of the 
twelfth bit that appears on the screen in the Set-Up mode under Parameter Settings (PARAM SET). If 
this bit is 1, the default character set is UK; if it is 0, the default character set is USASCII. 

The SCS sequences and their octal equivalents for selecting the fully active GL character sets (GO and G 1) 
and the partially active GL character sets (G2 and G3) are listed in Figure 12-4. Note that both the G2 
and G3 designated GL character sets will always be the default character set determined in the Set-Up 
mode under Parameter Settings (PARAM SET). 

SCS SEQUENCE (NUMBERS IN SEQUENCE ARE IN OCTAL) 
CHARACTER 
SET GO G1 G2 G3 

ESC ( A ESC ) A ESC N ESC a 
UK 

033050101 033051 101 033115 033117 
(IF UK SELECTED (IF UK SELECTED 
IN SET·UP MODE) IN SET-UP MODE) 

USASCII ESC ( B ESC) B ESC N ESC a 
033050102 033051 102 033115 033117 

(IF US SELECTED (IF US SELECTED 
IN SET-UP MODE) IN SET-UP MODE) 

SPECIAL ESC ( 0 ESC) 0 
GRAPHICS 033050060 033051060 

NOTE: ALL NUMBERS ARE IN OCTAL 

MR-l0135 

Figure 12-4 Character Set Selection 

12.3 DISPLAYING CHARACTERS 
All character codes are processed by Rainbow 100 firmware in the following order: 

I. If no SCS sequences are detected, all character codes are assumed to belong to the default 
character set. 

2. If an SCS sequence is detected, the character code is translated so that when it is input to the 
character generator ROM, it produces the proper character display. 
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NOTE 
A translation between the character code received 
and the character code expected by the character 
generator ROM is necessary because, as shown in 
Figure 12-5, the ROM mapping for graphic charac­
ters does not always agree with the character set 
mapping in Figures 12-1 and 12-2. 

3. All character codes with the eighth bit set will be processed as belonging to the DEC Multina­
tional G R Character Set. 

COLUMN 0 1 2 3 4 5 

b. 10 0 
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I--
b4tJ3b2bl ROW 

-
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1 0 0 a 8 { I ( 8 H X 
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1 I o 1 13 L t - = M ] 
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10 I 
0 1 1 I 

I D D D D 1 
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1 0 
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, 
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~ ~ 
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d t ~ ~ ~ ~ ;: 
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, 
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m } ~ ~ ~ '12 
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I 
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I 
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Figure 12-5 Character Generator ROM Displayable Characters 
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Figure 12-6 illustrates the data paths in various Rainbow 100 computer modes. When character codes are 
input to the Rainbow 100 computer application programs in the console mode, the applications software is 
responsible for transmitting the actual codes for each key that is pressed on the keyboard. That is, if the 
Escape key is pressed, the applications software must send Rainbow 100 firmware the character code for 
the Escape key (27 decimal, 33 octal, or 18 hexadecimal). The same thing applies to host processor 
software, when the Rainbow 100 computer is in the line mode. In the local mode, keyboard outputs are 
transmitted directly to the translation process firmware. 

RAINBOW 
100 
MONITOR 

J 
CONSOLE 

RAINBOW 
100 

MODE APPLICATION 
RAINBOW SOFTWARE RAINBOW 
100 

TERMINAL LOCAL MODE 100 VIDEO 
KEYBOARD TRANSLATION ~ PROCESSOR 

PROCESS 

TERMINAL HOST 
LINE PROCESSOR 
MODE 

MR-10137 

Figure 12-6 Keyboard Output Processing 
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APPENDIX A 
SPARE PARTS, REFERENCE MANUALS, 

AND ORDERING INFORMATION 

A.l SPARE PARTS AND REFERENCE MANUALS 
Table A-I lists the recommended spare parts for the Rainbow 100 computer. Table A-2lists the Rainbow 
100 computer reference manuals. 

Table A-I Rainbow 100 Computer Recommended Spares List 

Digital 
Description Part Number 

I. System module 70-\9974-00 
RX50 controller module 54-15482 
64K-byte memory extension option, PCIXX-AA 54-15490-AA 
I 92K-byte memory extension option, PCIXX-AB 54-15490-BA 
Language ROM/carrier 

Belgium/Flemish BG-R378A-BY 
Canadian (French) BG-R873A-BY 
Danish BG-R875A-BY 
Finnish BG-R872A-BY 
Belgian/French BG-R877 A-BY 
German/ Austrian BG-R878A-BY 
Dutch BG-R881A-BY 
Italian BG-R376A-BY 
Norwegian BG-R879A-BY 
Spanish BG-R377A-BY 
Swedish BG-R880A-BY 
Swiss (French) BG-R376A-BY 
Swiss (German) BG-R375A-BY 
United Kingdom (British) BG-R876A-BY 
U.s.A. 70-20274-15 

Color / graphics option board 54-15688-01 
Extended communications option board 54-15703 
Hard disk controller board 54-16019 

2. Power supply H7842-A 

3. RX50 dual-diskette drive RX50-AA 
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Table A-t Rainbow tOO Computer Recommended Spares List (Cont) 

Digital 
Description Part Number 

4. Keyboard 
U.S.A. (English) LK201-AA 
Austrian/German LK201-AG 
Belgian/French LK201-AP 
British (English) LK201-AE 
Canadian (French) LK201-AC 
Danish LK201-AD 
Dutch LK201-AH 
Finnish LK201-AF 
Belgian/Flemish LK201-AB 
Italian LK201-AI 
Norwegian LK201-AN 
C'I __ . _ -.J. 1 LK201-AM ..::lWt;UISII 

Swiss (French) LK201-AK 
Swiss (German) LK201-AL 
Spanish LK201-AS 

Keyboard label strip 36-20220-12 
Keycap removal tool 74-27314-0 I 

5. Video monitor assembly (white phosphor) VR201-A 
Video monitor assembly (green phosphor) VR201-B 
Video monitor assembly (amber phosphor) VR201-C 
Color monitor VR241-A 

6. Cables 
Keyboard 17-00294 
Modem BCCI5 
Monitor 1.8 m (6 ft) 17-00283-00 
Power supply to system modules 1O.1 cm (4 in) 17-00318-02 
RX50 shielded 20.3 cm (8 in) 17-00317-03 
RX50 shielded 36.8 cm (14.5 in) 17-00317-04 
Communications/printer 3 m (10ft) BCC04-10 
Color monitor 17-00284-02 

or BCCl7 
Hard disk drive 17-00427-0 I 

7. Chassis assembly BA25-A 

8. Miscellaneous 
Fan bracket assembly, ac 70-19572-00 
Line cord, 115 Vac (U.S.A., Canada, Japan) 17-00083-09 
Line cord, 230 Vac 17 -00199-00 
Standoff, system module 12-19857-01 
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Table A-I Rainbow 100 Computer Recommended Spares List (Cont) 

Digital 
Description Part Number 

Standoff, hard disk controller 
Dress panel, PC I 00 
Filler panel, PC I 00 
Option panel, PC I 00 
Rainbow 100A medallion 
Video alignment template 
Communications connector loopback plug 
EXT COMM B loopback plug 
PRINTER connector loopback plug 
RX50 diskettes (pack of ten) 
Multibox suitcase 
Connector clip, RX50 controller 
Connector clip, RD51 controller 

The following parts are specific to the Rainbow 100B variation: 

Title 

Chassis assembly 
System module 
I 28K-byte memory board 
256K-byte memory board 
RaMO 
ROM I cluster I (German, French, English) 
ROM I cluster 2 (Dutch, French, English) 
ROM I cluster 3 (Finnish, Swedish, English) 
ROM I cluster 4 (Danish, Norwegian, English) 
ROM I cluster 5 (Spanish, Italian, English) 
Power supply 
Fan bracket assembly, dc 
Communications loopback plug 

Table A-2 Reference Manuals 

Rainbow™ 100 Installation Guide 
Rainbow™ 100 Owner's Manual 
Rainbow ™ I 00 User's Service Guide 
Rainbow ™ I 00 Pocket Service Guide 
PCIOO Rainbow™ 100 System Unit IPB 
VR241-A Color Video Monitor Pocket Service Guide 
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74-29164-01 
74-26678-01 
74-2 7 I 74-0 I 
74-27175-01 
74-27256-03 
29-24371-00 
12-15336-01 
12-15336-04 
29-24631-00 
RX50K-IO 
29-24209 
74-28702-01 
74-28702-02 

BA25-CA 
70-19974-02 
PCIXX-AC 
PCIXX-AD 
23-022E5-00 
23-020E5-00 
23-015E5-00 
23-016E5-00 
23-017E5-00 
23-018E5-00 
H7842·D 
70-20816-0 I 
12-15336-04 

Digital 
Part Numher 

EK-PIOOE-IN 
EK-PIOOE-OM 
EK-PIOOE-SV 
EK-PC I OO-PS 
EK-SBIOO-IP 
EK-VR241-PS 



Digital customers may purchase manuals by contacting: 

Digital Equipment Corporation 
Accessories and Supplies Group 
P.O. Box CS2008 
Nashua, New Hampshire 03061 

Digital Field Service personnel may order manuals from: 

Publishing and Circulation Services 
Order Processing Department 
444 Whitney Street, NR2-2jW03 
Northboro, Massachusetts 01352 

A.2 ORDERING INFORMATION 
Contact your local Digital Equipment Corporation Sales office or call Digital's Direct Catalog Sales toll­
free (800) 258-1710 from 8:30 a.m. to 5:00 p.m. eastern standard time (U.S. customers only). In New 
Hampshire, Alaska, and Hawaii, cal! (603) 884"6660. 

Terms and conditions include net 30 days and FOB from the Digital shipping point. Freight charges are 
prepaid by Digital and added to the invoice. (Orders placed against an open line of credit require the 
customer to pay the shipment charge.) 

Shipment charges for all cash orders (that is, payment by check, MasterCard™, Visa®, or American 
Express®) are paid by Digital for shipment within the continental United States. 

The payment of state and local taxes, duties, and levies is the responsibility of the buyer. 

The minimum order is $35.00, but this minimum does not apply when full payment is sent with the order. 

Make checks and money orders payable to Digital Equipment Corporation. 

A.3 RELATED DOCUMENTS 
The following documents provide additional technical and programming information for the Rainbow 
100™ computer. 

Title 

Z80™-CPU j Z80A™_CPU Technical Manual 
Z80 CPU Programmer's Reference Guide 

8251 A Programmable USART Specification 
iAPX 86, 88 User's Manual 
iAPX 88 Book 

PD7201 Technical Manual 

Order From 

Zilog, Inc 
131 5 Dell Avenue 
Campbell, California 95008 

Intel Corporation 
3065 Bowers A venue 
Santa Clara, California 95051 

NEC Electronics, Inc. 
One Natick Executive Park 
Natick, Massachusetts 01760 
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NOTE 

APPENDIX B 
ERROR MESSAGES 

To use the error messages effectively, you should 
know which test generated the error message (pow­
er-up, reset, self test, or the diagnostic diskette test 
number). Then look under the appropriate column in 
Table B-1, or the individual test in Table B-2, for the 
error message and the corrective action. 

B.1 ROM-BASED DIAGNOSTIC ERROR MESSAGES 
Table B-1 lists the error messages that can be displayed during power-up, reset, or selftest. It also shows 
the corresponding LED display on the back of the system unit. (Refer to Figure B-1.) 

B.2 DISKETTE-BASED DIAGNOSTIC ERROR MESSAGES 
Table B-2 lists the error messages that can be displayed while running the diskette-based diagnostic tests. 
The error messages in Table B-2 are grouped according to the tests that generate the error message. 
Within groups, the error messages are listed alphabetically. There are 12 individual tests, not including 
options, that can be run, and each individual test generates error messages unique to that particular test. 

LEDS 

loeeoooel 

LEDS 

w-ooeo 

Figure B-1 Example of LED Display on the Back of the System Unit 
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Table 8-1 Internal Diagnostic Test Messages 

Tested 
During: 

Message Power- Self- Light Display 
Number* Message Up Reset test 1234567 Fatal Corrective Action 

Main Board [video]t Yes No Yes 0 •• 0.0. Yes Replace system module. 

2 Main Board [unsolicit- Yes Yes Yes •••• 0.0 Yes Check switches and components on 
ed] interrupttt the memory board. See Rainbow™ 

Memory Test Procedure (EK-
RBMXE-IN-CNI). For PCIOOB 
model, run diagnostic test without 
memory board installed. If error per-
sists, replace system module. 

3 Drive X [index] No No Yes 00.00 •• No Check diskette, it may be upside 
t::t;j down. If error persists, replace diskette 

I 

N drive. 

4 Drive X [motor] No No Yes •• 000 •• No Try a new diskette. If error persists, 
replace diskette drive. 

5 Drive X [seek] No No Yes 0.000 •• No Diskette may be unformatted; try a 
new diskette. I f error persists, replace 
diskette drive. 

6 Drive X [read] No No Yes .0000 •• No Diskette is bad or is for a different 
computer; try a new diskette. If error 
persists, replace diskette drive. 

7 Drive X [restore] Yes No Yes 0 •• 00 •• No Check connection between board and 
drive. Replace diskette drive unit as-
sembly. Try again. 

8 Drive X [step] Yes No Yes .0.00 •• No Check connection between board and 
drive. Replace diskette drive unit as-
sembly. Try again. 



9 System Load Incom- No§ No No 0000000 No Try another operating system diskette. 
plete [system load] 

10 Main Board [video vfr] Yes No Yes ••• 0.0. Yes Replace system module. 

II System Load I ncom- No§ No No 0000000 No RX50 diskette is blank and unformat-
plete [boot load] ted; try a new diskette. 

12 Drive X [not ready] No No Yes 00000 •• No Make sure a diskette is installed in 
Drive X and its door is closed. If error 
persists, replace diskette drive. 

13 Keyboard Yes Yes Yes •• 0.0.0 Yes Make sure keyboard cable is plugged 
in. Do not press any keys while the 
computer is going through power-up 
or reset. Check for any keys that may 
be stuck. Make sure video cable is se-
curely plugged in. Replace keyboard 
or its cable. 

ttl 
I 

w 
14 Main Board [nvm data] Yes No Yes No Enter Set-Up and recall default set-•••• 0 •• 

tings by pressing <Shift/D>. Save 
these settings by pressing <Shift/S>. 
Turn power off then on; if this error 
still occurs, replace system module. 

16 Interrupts Off [Main Yes Yes Yes ••• 0000 Condo If this error occurs during power-up or 
Board, interrupts off]tt self test, turn power off then on again. 

If error persists, replace system mod-
ule; if this error occurs during an ap-
plication program, the error can be a 
program "bug" (in either the operat-
ing system or the application. program) 
that turns off the interrupts for an ex-
cessive time. 

* The message number displays on the PCIOOB model only. NOTES: 
t The words in brackets in the message column are those that the PC 100A version of the computer displays. 

tt These errors can occur at any time because their circuits are tested constantly. • = On, 0 = Off, - = On or Off. 
§ These messages may occur on the PC I OOB model during power-up if auto-boot is selected. Condo = Conditional 

Drive X = Drive J\, B, C. or D. 



Table B-1 Internal Diagnostic Test Messages (Cont) 

Tested 
During: 

Message Power- Self- Light Display 
Number* Message Up Reset test 1234567 Fatal Corrective Action 

17 Main Board [video ram] Yes Yes Yes ••• 0 •• 0 Yes Replace system module. 

18 Main Board [Z80 crc] Yes Yes Yes •••• 00. Yes Replace system module. 

19 Main Board [ram 0-64K] Yes Yes Yes --- •• 0. Yes Replace system module. 

20 Main Board [unsolicit- Yes Yes Yes ••• 000. Yes Replace system module. 
ed interrupt, Z80]tt 

21 Drive Not Ready No§ No No 00000 •• No Make sure a diskette is installed in 
Drive X and its door is closed. If error 
persists, replace diskette drive. 

t:;Ij 
I 
~ 

22 Remove Card or Diskette Yes Yes Yes 0 •• 000. No Remove card or check diskette. 

23 Non-System Diskette No§ No No 0000000 No Try another operating system diskette. 

24 New Memory Size = Yes No No 0000000 No Not an error. Monitor displays this 
nnnK message after installing or removing 

additional memory. (PCIOOB only) 

25 Set-Up Defaults Stored Yes Yes Yes 0000000 No Check Set-Up selections. 

26 Main Board [ram arbitra- Yes No Yes ••• 0.00 Yes Replace system module. 
tion] 

27 Memory Board [ram op- No No Condo --- •• 00 No Check Set-Up display-memory on 
tion] PC I OOA model. Be sure to save the 

memory size. Reseat memory board. 
Try again. Replace memory board. 
For PCIOOB model, see Rainhow™ 
Memory Test Procedure (EK-
RBMXE-IN-CN I). 



~ 
I 

Vl 

28 

29 

30 

31 

33 

40 

50 

60 

* 
t 

tt 
§ 

RX50 Controller Board Yes No Yes ••• 00 •• No, but you 
cannot boot 
a diskette; use 
terminal mode only. 

Main Board [Z80 re- Yes Yes Yes •••• 000 No 
sponsc]tt 

Main Board [rom ere, Yes No Yes ••••••• Yes 
rom 0] 

Main Board [rom ere, Yes No Yes •••••• 0 Yes 
rom I] 

Main Board [rom ere, Yes No Yes ••• 0 ••• Yes 
rom 2] 

Main Board [contention] Yes No Yes 00000.0 Yes 

Main Board [printer port] Yes No Yes .0 •• 0.0 No, but you 
cannot use 
the printer. 

Main Board [keyboard Yes No Yes 00 •• 0.0 Yes 
port] 

Main Board [comm port] Yes No Yes 0 ••• 0.0 No, but terminal 
mode is 
not operational. 

The message number displays on the PCIOOB model only. 
The words in brackets in the message column are those that the PC 1 OOA version of the computer displays. 
These errors can occur at any time because their circuits are tested constantly. 
These messages may occur on the PC I OOB model during power-up if auto-boot is selected. 

Make sure RX50 controller module is 
seated firmly on system module. Re-
place RX50 controller. 

Make sure you are not using a VT I 80 
system diskette. Turn computer off. 
then on again. If error persists, replace 
system module. 

Replace system module. 

Replace system module. 

Replace system module . 

Replace system module. 

Replace system module. 

Replace system module. 

Replace system module. 

NOTES: 

• = On. 0 = Ofr. - = On or Off. 
Condo = Conditional 
Drive X = Drive A. B. C. or D. 



Table B-2 Diskette-Based Diagnostic Error Messages 

Error Message 

System Tests Error Messages 

SYSTEM ERROR: (followed by:) 

COMPUTER CANNOT FIND SUFFICIENT 
MEMORY 

DISK READ OR WRITE FAILED 
RESTART SYSTEM 

COMPUTER CANNOT READ TEST 
FILE FROM THE DISK 

COMPUTER CANNOT READ MESSAGE 
FILE FROM THE DISK 

COMPUTER NOT RUNNING CORRECTLY 

Individual Test 1 (Memory - 8088) Messages) 

Corrective Action 

Try another system diskette. 

ERROR: OPTION MEMORY BOARD NOT Check memory board connection. 
PRESENT; SET-UP SHOWS IT PRESENT 

ERROR: OPTION MEMORY BOARD PRESENT Check memory board connection. 
SET-UP SHOWS IT NOT PRESENT 

ERROR: SET-UP FOR MEMORY SIZE Check memory board connection. 
IS NOT CORRECT 

FAILURE: MAIN BOARD: INVALID SET-UP Retry test. If error persists, 
DA TA FOR OPTIONAL MEMORY replace system module. 

FAILURE: MAIN BOARD: MEMORY STORES Retry test. If error persists, 
DATA INCORRECTLY replace system module. 

FAILURE: MEMORY OPTION BOARD: Check connection. Retry test. If error 
MEMORY STORES DATA INCORRECTLY persists, replace memory option. 

FAILURE: MEMORY OPTION BOARD: PARITY Check connection. Retry test. If error 
DETECTION DOES NOT WORK persists, replace memory option. 

FAILURE: OPTION MEMORY: MEMORY 
SIZE IS INCORRECT 

FAILURE: OPTION MEMORY: MEMORY 
SIGNAL IS INCORRECT 

SYSTEM ERROR: SYSTEM CANNOT FIND 
SUFFICIENT MEMORY 
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See Rainbow™ Memory Test Procedure. 

Replace memory board. 

Try another diskette. If error persists, 
replace system module. 



Table B-2 Diskette-Based Diagnostic Error Messages (Cont) 

Error Message 

SYSTEM ERROR: SYSTEM CLOCK DOES 
NOT WORK 

TEST CANNOT CONTINUE - PLEASE 
RESTART SYSTEM 

Individual Test 2 (Memory - 8088jZ80) Messages 

FAILURE: MAIN BOARD: MEMORY STORES 
DATA INCORRECTLY 

SYSTEM ERROR: SYSTEM CANNOT FIND 
SUFFICIENT MEMORY 

SYSTEM ERROR: TEST PROGRAM DOES 
NOT FUNCTION CORRECTL Y 

Individual Test 3 (Video Controller) Messages 

FAILURE: MAIN BOARD: VIDEO ERROR­
LOOPBACK CHECK IS INCORRECT 

FAILURE: MAIN BOARD: VIDEO ERROR­
VERTICAL RETRACE RATE 

Individual Test 4 (Disk System) Messages 

FAILURE: DRIVE X: DISKETTE WRITE 
PROTECTED 

FAILURE: DRIVE X: DRIVE NOT READY 

F AlLURE: DRIVE X: (followed by:) 
INDEX PULSE 
MOTOR SPEED 
MULTI-TRACK TIMING 
READ SECTOR 
RESTORE 
SEEK (with verify) 
STEP 
STEP-IN 
STEP-OUT 
WRITE SECTOR 

FAILURE: MAIN BOARD: ILLEGAL INTER­
RUPT TO Z80 
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Corrective Action 

Try another diskette. If error persists, 
replace system module. 

Press <Set-Up>, then <Ctrl> <Set-Up> 

Retry test. If error persists, 
replace system module. 

Try another diskette. If error 
persists, replace system module. 

Try another diskette. If error 
persists, replace system module. 

Retry test. If error persists, 
replace system module. 

Retry test. If error persists, 
replace system module. 

Remove write-protect tab on diskette. 
Try again. 

Check connector between drive and board. 
Close door or insert diskette correctly. 
Replace diskette drive. 

Try another diskette. 
Check connector between board and drive. 
If error persists, replace drive. 

Repeat tests. If error persists, 
replace system module. 



Table B-2 Diskette-Based Diagnostic Error Messages (Cont) 

Error Message 

FAILURE: MAIN BOARD: Z80 RESPONSE 
FAILURE 

FAILURE: RX50 CONTROLLER BOARD: 
(followed by:) 
FORCED LOST DATA (read) 
FORCED LOST DATA (write) 
FORCED RECORD NOT FOUND (read) 
FORCED RECORD NOT FOUND (write) 
FORCED SEEK 
HEAD LOAD TIMING 
INTERNAL REGISTER 
LOOP BACK READ 
MOTOR SHUT OFF 
NO TRACK GREATER THAN 43 SIGNAL 
RESTORE 
SEEK (with no verify) 
WRITE SECTOR 

SYSTEM ERROR: INSUFFICIENT MEMORY 
FOR DIAGNOSTICS 

Z80 DIAGNOSTIC FILE NOT FOUND 

Individual Test 8 (Memory - Z80) Messages 

FAILURE: MAIN BOARD: (followed by:) 
Z80 CANNOT COpy DATA TO SHARED 
(Z80/8088) MEMORY 

Z80 CANNOT RESTORE DATA TO Z80 
PRIVATE MEMORY - TEST CANNOT 
CONTINUE, PLEASE RESTART SYSTEM 

Z80 DID NOT EXECUTE THE TEST 
) CORRECTLY 

Z80 FAILED TO COMPLETE MEMORY 
TEST 

Z80 FAILED TO START MEMORY 
TEST 

Z80 PRIVATE MEMORY DOES NOT 
STORE DATA CORRECTLY 
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Corrective Action 

Repeat tests. If error persists, 
replace system module. 

Reseat the controller board and retry tests. 
If error persists, replace controller. 

Try .another diagnostic diskette. 

Try another diagnostic diskette. 

. Retry test. If error persists, 
replace system module. 



Table B-2 Diskette-Based Diagnostic Error Messages (Cont) 

Error Message 

SYSTEM ERROR: CANNOT LOAD Z80 TEST 
PROGRAM FROM THE DISKETTE 

SYSTEM ERROR: TEST DOES NOT 
FUNCTION CORRECTLY 

Individual Test 9 (Keyboard) Messages 

SYSTEM ERROR: KEY PROCESSING 
INCONSISTENCY 

Individual Test 10 (Memory - Setup) Messages 

FAILURE: MAIN BOARD: CANNOT COPY 
SET-UP MEMORY 

FAILURE: MAIN BOARD: SET-UP MEMORY 
DOES NOT STORE DATA CORRECTLY 

Corrective Action 

Try another diskette. If error persists, 
replace system module. 

Try another diskette. If error persists, 
replace system module. 

Try another diskette. If error persists, 
replace system module. 

Replace system module. 

Replace system module. 

Individual Test 11 (Comm/Printer Ext Loopback) Messages 

FAILURE: MAIN BOARD: COMM: 

Individual Test 12 (System Interaction) Messages 

FAILURE: DISKETTE WRITE PROTECTED 

FAILURE: DRIVE B WRITE ERROR 

FAILURE: MAIN BOARD: (followed by:) 
COMM CHANNEL (A) ERROR 
DISK WRITE ERROR 
I/O ERROR 
PRINTER/KEYBOARD PORT ERROR 
SYSTEM ERROR 

Z80 DIAGNOSTIC FILE NOT FOUND 
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Make sure loopback plug is properly seated. 
If error persists, replace system module. 

Remove write-protect tab. 

Retry test. If error persists, 
replace system module. 

Retry test. If error persists, 
replace system module. 

Try another diagnostic diskette. 





A 

Access Time 

Address 

Alphanumeric 
Character 

Architecture 

ASCII 

ASCII Code 

. Assembly 

Asynchronous 

Attribute 

Attribute RAM 

Auto-Answerback 

Auto-Screen Blank 

APPENDIX C 
GLOSSARY OF TERMS AND ABBREVIATIONS 

The time interval between the request to store (or retrieve) data 
and the actual start of the storage (or retrieval) process. 

A number, label, or name that indicates the location of data in 
memory. 

A character generated by a standard keyboard (alphabetic, 
numeric, symbol, or control character). 

The basic building blocks of a hardware or software system. 

American Standard Code for Information Interchange. 

A code consisting of 7 binary digits to represent 128 different 
characters (letters, numbers, symbols, carriage return, tab, etc.). 

A hardware item consisting of two or more subassemblies, such as 
the power and fan assemblies. In software, the process of con­
verting a program written in assembly language into a binary 
coded program that is capable of being executed. 

Pertaining to a communications method in which the data has its 
own synchronizing information in start and stop bits. 

A characteristic assigned to a character or a word, such as boid­
face, underlining, or blinking. 

A memory bank (4K bytes of Random Access Memory) for 
storing the attributes of each character in screen memory. 

A feature in the Rainbow 100 computer that allows it to send its 
answerback message to a host computer when communications 
are established between computers. 

A feature in the Rainbow 100 computer that turns off the display 
on the screen after 30 minutes, leaving only a "phantom" blinking 
cursor. 
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Auto-Wrap 

Auto-XON/XOFF 

Auxiliary Memory 

B 

Baud Rate 

Binary 

Bit 

Bootstrap 

Break 

Buffer 

Bus 

Byte 

c 
CCITT 

Channel 

A feature in the Rainbow 100 computer that prevents characters 
from printing over the last character on a line; instead, they 
continue printing on the next line. 

A feature in the Rainbow 100 computer that automatically syn­
chronizes it to a host computer so as not to lose data. 

A device used for storing information from the computer, such as 
disks, tapes, drums, etc. (Also called secondary storage.) 

The rate at which data is received or transmitted in bits/second 
for serial transmissions, and bytes/second for parallel 
transmissions. 

Two-valued arithmetic or logic, using values 1 and o. All comput­
er programs use the binary form. 

A binary digit whose value is either a zero or a one. The smallest 
unit of data in a computer. 

A program that is used to load the operating system. The program 
requires nothing more than the application of power and proper 
insertion of the operating system disk into the disk drive. 

1) To open. 2) A signal to stop transmission. 3) A space (0) on the 
transmit data line of transmission is enabled. 4) The key used to 
generate such a signal. 

A storage area meant to temporarily hold data being transferred 
between two devices. 

A circuit or group of circuits that provide a communication path 
between two or more devices, such as between a central processor, 
memory, and peripherals. 

A group of binary digits that are used to represent a unit of 
information, such as a letter of the alphabet, a numeral, a symbol, 
etc. In the Rainbow computer, a byte consists of eight binary 
digits (bits). 

Comite Consultatif International Telegraphique et Te\ephoniques 
(International Telegraph and Telephone Consultive Committee), 
which sets international communications standards. 

A path for electrical transmission between two points. 
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Character 

Character Generator 

Character Set 

Checksum 

Chip 

Command 

Communications 
Controller 

Component 

Contention 

Control (Ctrt) 

Control Character 

Control Function 

Controller 

CP/M-86 

CRT 

Cursor 

A letter, a digit, a symbol, or an operation (such as a space, 
carriage return, tab, etc.) that is recognized by the computer. 

An electronic circuit, in conjunction with other circuits, that 
causes a letter, numeral, or symbol to be displayed on a video 
monitor when an 8-bit code is received by it. 

A group of characters, each of which is recognized by the com­
puter in the form of 8 binary digits. The Rainbow computer 
character set consists of up to 255 characters that include foreign 
characters and sYJ?bols. 

A value representing the total or sum of all bytes in a program. 
The checksum is used to verify that the entire program has been 
loaded. 

A thin slice of silicon or germanium, containing electronic cir­
cuits, that is typically wired or plugged into a printed circuit 
board. 

An instruction to a computer program, entered by typing on the 
keyboard. 

Circuits used to interface the computer with another computer. 

A functional part of a system, subsystem, module, etc. 

A conflict between the two processors in the Rainbow 100 com­
puter over a signal's availability. 

The key used to start a control function. 

A nondisplayable character, such as return, space, horizontal tab, 
etc. 

An action that affects the processing, transmission, or interpreta­
tion of data. 

Circuits used to control the transfer of address, data, and control 
signals between a computer and a peripheral device. 

An operating system used with the Rainbow 100 computer devel­
oped by Digital Research Inc. 

Cathode ray tube. Displays video information. Converts electrical 
signals to light. 

The blinking marker on the screen that indicates where the next 
character typed will be placed. 
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Cyclic Redundancy 
Check (CRC) 

D 

Data 

Default 

Delimiter 

Diagnostic Program 

Direct Memory Access 
(DMA) 

Diskette 

Display 

Dot 

Dual-Diskette Drive 

Dual Processor 

Duplex 

Dynamic RAM 

An error detection scheme in which a check character is generat­
ed by taking the remainder after dividing all the serialized bits in 
a block of data by a predetermined binary number. This remain­
der is then appended to the transmitted data and recalculated and 
compared at the receiving point to verify data accuracy. 

A general term for information (numbers, letters, and symbols) 
stored, for example, on a diskette. 

The value of a selection assumed by the computer when a specific 
value is not supplied by the user. 

A character that terminates a character string or message, or 
separates it from the surrounding text. 

A program that detects and isolates malfunctions. 

A method of transferring blocks of data directly between a 
peripheral device and system memory without the need of 
microprocessor intervention. This method significantly increases 
the data transfer rate, hence system efficiency. 

A flat, circular, flexible, plastic platter (similar to a 45-rpm pho­
nograph record) that is used for storing information. Normally, 
the diskette is housed in a square-shaped cover with cutouts to 
allow its being used without removing it from its cover. (Also 
known as a floppy disk.) 

The current active area of the screen-that is, the area inside the 
scrolling region or the entire screen, depending on the origin 
mode. 

The smallest displayable unit of information on the screen. 

Storage device that uses a single motor to spin two diskettes (for 
magnetically recording or reading information). 

The use of two processors (the Z80A and the 8088) to execute 8-
and 16-bit instructions, respectively. 

Simultaneous, two-way, independent transmissions in both direc­
tions; also called full duplex. 

Memory devices that use the presence or absence of a capacitive 
charge to store a value. The charge must be refreshed 
periodically. 
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E 

EIA 

Emulation 

Escape (ESC) 

Escape Sequence 

Extended 
Communications 

F 

FCC 

FDXA 

FDXB 

FDXC 

Firmware 

Floppy Disk 

Formatted diskette 

Function Keys 

I) Electronic Industry Association, 200 I Eye Street, N. W., 
Washington, D.C. 20006. 2) A communications standard set by 
the ElA. 3) A signal that conforms to EIA standards. 

A Rainbow 100 computer feature that enables control functions 
similar to those of the VT52 DEC scope or those that agree with 
current ANSI standards. 

A control character (ASCII 0338) that provides supplementary 
characters or code extensions. ESC introduces a control or escape 
sequence. 

A series of characters, the first of which is the Escape character, 
that instruct the computer to perform a specific operation. For 
example, the three characters ESC, C, and B, instruct the com­
puter to consider the characters following as belonging to the 
British character set. 

A Rainbow 100 computer option which provides an additional 
general purpose port and a special high speed port. 

Federal Communications Commission 

A full-duplex communications protocol that does not use modem 
control signals. 

A full-duplex communications protocol that uses modem control 
signals. 

A full-duplex communications protocol that uses modem control 
signals on a half-duplex modem; requires a special cable. 

A program of instructions that is in read-only memory (ROM) so 
it will not be changed. The Rainbow 100 computer's firmware 
includes a self test program that runs when the computer is turned 
on and displays the Main System Menu. 

A diskette. 

A diskette that has its data track pattern already recorded on its 
surface. The Rainbow 100 computer must use formatted 
diskettes. 

Keyboard keys that, instead of representing a character, issue a 
command to the computer to perform a specific operation such as 
entering a Set-Up mode, displaying helpful information, and other 
functions assigned to these keys by the software system. 
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H 

Hardware 

Hertz (Hz) 

Hex 

Host Processor 

I 

Index 

Instructions 

Integrated Circuit 
(lC) 

Interface 

Interlace 

Interrupt 

K 

Key 

Keyboard 

Keyclick 

The physical elements that comprise a computer system; mechani­
cal, electrical, or electronic devices. 

A unit of frequency equal to one cycle per second. 

Hexadecimal number system. 

A computer system containing an operating system that other 
computing systems can use by being electrically connected to it. 

I) To move the cursor down to the same character position on the 
next line. 2) The small hole in the diskette that marks the begin­
ning of the recorded tracks. 

A repertoire of commands to the computer that follow a specific 
format. The repertoire of commands is usually referred to as the 
instruction set. 

A solid-state microcircuit consisting of interconnected active and 
passive semiconductor devices diffused into a single silicon chip. 

Circuits that allow two or more components, units, subsystems, or 
systems to interact with each other. 

A kind of video display where the information from two fields is 
displayed by offsetting the vertical position of one field slightly 
from the other so the scans of one field appear between the scans 
of the other. 

A request to the processor to change the flow of instruction 
execution by executing another set of instructions. 

A single button on the keyboard that, when pressed, sends a letter, 
number, symbol, or function code to the keyboard's electronic 
circuitry. 

The typing device that causes characters and commands to be 
generated when its keys are pressed. 

An audible sound made by the tone generator inside the keyboard 
when a key is pressed. In the Rainbow 100 computer the keyclick 
volume is adjustable in Set-Up. 
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L 

Large Scale 
Integration (LSI) 

LED 

Line Attribute 

Load 

M 

Mark State 

Matrix 

Memory Map 

Menu 

Microprocessor 

Modem 

Module 

Monitor 

Monochromatic 

MPSC 

High density integrated circuits for complex logic functions. LSI 
circuits can range up to several thousand transistors on a one-tenth 
of an inch silicon chip. 

A light emitting diode that illuminates when current passes 
through it. 

An attribute that affects an entire line of characters displayed on 
the screen, such as double-width and double-height characters. 

To insert a diskette into the diskette drive and close its door. 

The presence of a signal, or logical 1 condition, on the communi­
cations line. 

An arrangement that allows addressing of many individual points 
with few address lines. Used in the keyboard switch array. 

A listing of addresses or symbolic representations of addresses 
that define the boundaries of the memory address space occupied 
by a program or series of programs. 

A list of services or functions displayed on the screen from which 
you select one for the computer to do. 

The part of a microcomputer that contains the circuits for fetch­
ing, decoding, and executing programmed instructions and main­
taining the status of results as the program is executed. 

Short term for a device that MOdulates and DEModulates a 
signal for use in transmitting and receiving data over telephone 
lines. 

Usually refers to a plug-in electronic circuit board, such as the 
RX50 controller module, the extended communications module, 
etc. 

1) The device that contains the video screen. 2) The video screen 
itself. 

Having only one color. 

Multiprotocol Serial Controller. Provides three basic program­
mable protocols: asynchronous (start/stop), byte synchronous 
(monosync/bisync), and bit synchronous (HOLe, and SDLC). 
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MS-DOS 

Multiplexer (MUX) 

N 

New Line Mode 

Nonvolatile 
Memory (NVM) 

Nonvolatile RAM 

Null Modem Cable 

o 
On-Line 
Auxiliary Memory 

Operating System 

Overrun Error 

p 

Parallel 

Parity 

Peripheral Device 

A disk operating system developed by Microsoft Corporation. 

A circuit that allows selecting one of several input signals as the 
output signal. 

A feature in the Rainbow 100 computer that, when in effect, 
causes the cursor to move to the beginning of the next line when 
the Return key is pressed. 

A type of memory the contents of which can be changed. The 
data, however, is not lost when the computer power is turned off. 

Same as nonvolatile memory. 

A cable used to connect two RS-232 devices when a modem is not 
needed. The transmit and receive lines are reversed at the cable 
connectors. 

A memory storage device that is electrically connected and imme­
diately available to the computer. 

A structured set of software routines whose function is to control 
the execution sequence of programs run on a computer, supervise 
the input/output activities of these programs, and support the 
development of new programs through such functions as assem­
bly, compilation, editing, and debugging. 

Occurs in the PUSAR T if the microprocessor did not read a 
character before the next one arrived. 

A data path where all bits travel simultaneously on separate wires. 

1) A method of checking for correct data that involves counting 
the 1 bits in each character's data pattern, and then making the 
sum either even or odd. 2) The choice in Set-Up for the method of 
checking parity, whether even, odd, mark, space, or no parity. 

An active device of a computer system, such as a diskette drive, 
keyboard, monitor, or a printer that extends the system's capacity 
or functionality. 
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Phase Locked Loop 
(PLL) 

Polling 

Priority 

Program 

Protocol 

PUSART 

R 

Random Access 

Random Access Memory 
(RAM) 

Raster 

Read-Only Memory 
(ROM) 

Refresh 

A circuit used to separate and synchronize the data and clocks 
from the raw read data received from the diskette drive. 

A process in which a number of peripheral devices, remote sta­
tions, or modes in a computer network are interrogated one at a 
time to determine if service is required. 

The sequence in which various entries and tasks are processed or 
peripheral devices serviced. Priorities are based on analyses of 
codes associated with an entry or task, or the positional assign­
ment of a peripheral device. 

A complete sequence of computer instructions necessary to solve 
a specific problem, perform a specific action, or respond to exter­
nal stimuli in a prescribed manner. As a verb, it means to develop 
a program. 

The format the computer uses to transmit and receive communi­
cations signals. 

Programmable Universal Synchronous/Asynchronous Receiver 
Transmitter. Receives parallel data from the microprocessor and 
converts it to serial data, which it transmits to the keyboard. 
Receives serial data from the keyboard and converts it to parallel 
data, which it transmits to the microprocessor. 

Accessing or storing information simply by using its location 
(address). Any random location can be read or written into in the 
same amount of time as any other location. 

A computer's main memory to which data is written and from 
which data is read. This memory can be expanded in the Rainbow 
100 computer by adding the memory extension option. 

On a CRT screen, the effect of continuous vertical and horizontal 
deflections of the electron beam covering the full height and width 
of the screen. If the beam is turned off, the raster is not visible. 

Part of the computer's main memory that permanently stores 
data that cannot be altered, even when the computer is turned off. 
This memory contains the instructions for the power-up and reset 
sequences, the self test, and the program that interprets the key­
board's keys. 

1) The process of repeatedly rewriting the screen with data so it 
appears to be constantly lit. 2) Periodically accessing dynamic 
memory so it will not lose its data. 
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Reverse Screen 

Reverse Video 

Rollover 

RS-232-C 

RS-423 

s 
Screen Attribute 

Screen Memory 

Screen Width 

Scrolling 

SCS Sequence 

Sector 

Serial Transmission 

Set-Up 

Shared Memory 

Smooth Scroll 

A screen attribute. When the reverse screen attribute is selected, 
the entire screen is rendered as black characters on a white 
background. 

A character attribute. Characters are seen as dark areas in fields 
of light. 

Ability to accept more than one key pressed at the same time. 

EIA standard for communications equipment. Off or mark signals 
can be -3 V to -25 V; on or space signals can be +3 V to +25 V. 

EIA standard for digital interface circuits. Signals for a binary 1 
state can be -4 V to -6 V; signals for a binary 0 state can be +4 
V to +6 V. 

Applies to the entire display area; reverse screen, smooth 
scrolling. 

A memory bank (4K bytes of Random Access Memory) for 
storing the characters to be displayed on the screen. Same as 
screen RAM. 

1) The maximum number of characters that can be displayed 
across the screen on one line. 2) The setting in Set-Up that allows 
you to select 80 or 132 columns. 

The movement of the lines of characters on a video monitor in a 
direction toward the top or bottom of the screen, in the same 
manner as in the old days when a proclamation was read from a 
scroll. 

A Select Character Set sequence is a series of characters begin­
ning with the Escape character that instructs the computer to 
consider the characters that follow as belonging to the character 
set designated by the sequence. (See also Escape sequence.) 

One-tenth of a track on a diskette; it holds 512 data characters. 

A method of transferring data in which the bits of the characters 
are sent sequentially on a single path. 

A mode of the computer that is entered by pressing the Set-Up 
key, which allows you to change such features as the screen width, 
tab stops, margins, printer/communications baud rates, etc. 

The part of memory that is accessible by both processors. 

Scrolling in which the data on the screen moves only one scan per 
frame. 
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Software 

Space 

Split Screen 

Start Bit 

Static RAM 

Stop Bit(s) 

Synchronization 

Synchronous 

System 

T 

Terminal Mode 

Track 

u 
Unit 

v 
Vector 

The computer programs that are necessary to do useful work with 
the computer. Software is generally meant to include the operat­
ing system. 

The absence of a signal on the communications line; a logical 0 
condition. 

Display operation where one part of the screen can scroll while 
another part remains stationary. 

The first bit in a serial, asynchronous byte transmission, always a 
space. 

Memory devices that do not require periodic refresh cycles, unlike 
dynamic RAMs. 

One or two pulses at the end of a character's data pattern that 
signal(s) the end of that pattern. 

1) Operation in exact coincidence in time or rate 2) Timing. 

A method of transferring serial binary data between computer 
systems or between a computer system and a peripheral device; 
binary data is transmitted at a fixed rate, with the transmitter and 
receiver synchronized. Synchronization characters are located at 
the beginning of each message or block of data to synchronize the 
flow. 

A combination of hardware and software that performs specific 
processing operations. 

1) An operational mode in the Rainbow 100 computer that allows 
it to act like a terminal, such as a VT102 video terminal. 2) 
Selection T on the Main System Menu. 

A path on a diskette that holds data. There are 80 tracks on each 
diskette. 

A major component of a system, such as the keyboard, the moni­
tor, etc. 

The address of the first instruction for an interrupt handling 
routine. 
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Vectored Interrupt 

Video Monitor 

Voltage Controlled 
Oscillator (VeO) 

w 
Wait State 

x 
XON/XOFF 

An interrupt that points to a location in memory where a routine 
is stored that is associated with the interrupt. 

A cathode ray tube (CRT) used for displaying information. 

An oscillator whose frequency output is varied by increasing or 
decreasing the amplitude of a dc voltage input. 

A condition in which a process is interrupted until completion of 
another process, after which the interrupted process is resumed. 

1) The control characters that synchronize the Rainbow 100 com­
puter to a host computer so that data transmitted between them is 
not lost. XON starts data transmission, XOFF stops it. 2) The 
Set-Up feature that enables these characters automatically. (See 
Auto-XON/XOFF.) 
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INDEX 

A 

Auto-answerback, 2-6, 2-8, 2-11, 2-12 
Auto-repeat, 2-6, 2-7, 2-9 
Auto-screen blank, 2-6, 2-7, 2-10 
Auto-wrap, 2-6, 2-7, 2-8, 2-10 
Auto-XON-XOFF, 2-6, 2-8, 2-11, 2-25 

B 

Baud rate generator, communications, 3-11 
Baud rate generator, printer, 3-11 
Bell volume, 2-16, 2-17 
Break signals, 2-25 

c 
Cables, communications, 2-20 
Changing memory size, 2-17 
Character generator ROM patterns, 4-47 
Character sets 

defined, 12-1 
displayable characters, 12-6 
multinational, 12-2 
selection, 12-5 
special graphics, 12-3 

Clock circuit, 4-7, 4-8 
Clock circuit, PC 1 00, 3-12 
Communications and printer interface, 3-8 
Communications connector pin numbers, 2-28 
Communications connector signals, 2-26, 2-27, 

3-17-20 
Communications registers, 4-56, 4-57 
Composite video output signals, 4-48 
Connecting to a host computer, 2-19, 2-20, 2-22 
Correspondence, data processing keyboard, 2-6, 

2-7, 2-9 
CPM-86j80, 1-1 
Cursor, 2-6, 2-7, 2-9 

D 

Default character set, 2-6, 2-7, 2-10 
Default set-up values, 2-7, 2-18 
Diagnostic registers, 4-49-55, 4-58, 4-59 
Disconnect character use, 2-6, 2-8, 2-12 
Disconnect delay, 2-6, 2-8, 2-12 
Diskette status registers, 4-60-62 
Diskette-based diagnostics, 10-4, B-1, B-6-9 

E 

8088 memory, 3-6 
8088 pin descriptions, 4-12-15 
8088 processor block diagram, 4-10 
8088 processor, 1-1, 1-7, 4-9-10 
Emulation, 2-6-9 
Environment, 1-8, 4-84 
Error messages 

diskette-based diagnostic, B-1, B-6-9 
ROM-based, B-I-4 

Extended communications 
connector signals, 3-23-25 
option, 3-14 

F 

Fan bracket assembly removal, 11-23 

G 

Graphics connector signals, 3-28-29 
Graphics option, 3-16 

I 

I/O decoders, 4-29-33 
Internal diagnostic test messages, B-2, B-4 
Interrupt addresses, 3-11, 4-35 
Interrupt logic, 3-10,4-33-35 
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K 

Keyboard interface, 3-7 
Keyboard 

block diagram, 8-4 
connector signals, 3-22 
features, 1-5 
functional description, 4-75-82, 8-4-12 
indicator control circuit, 8-10, 8-11 
keycode translation table, 8-14-17 
leds, 1-5, 1-6 
locked condition, 8-30 
matrix scanning, 8-6, 8-8, 8-9 
mode set commands, 8-28 
peripheral commands, 8-23-27 
physical description, 1-4, 8-1 
programming, 8-12 
special code transmission, 8-20, 8-21 
specifications, 1-9, 8-31 

Keyclick 

L 

enabling, 2-6, 2-7, 2-9 
volume, 2-16 

Language ROM removal, 11-16 
Light display, B-2, B-4 
Local and line modes, 2-5 
Local echo, 2-6, 2-8, 2-11 

M 

Margin bell, enabling, 2-6, 2-7, 2-9 
Memory extension connector signals, 3-25-27 
Memory extension option, 3-14 
MFM encoding, 5-20 
Modem 

baud rate, 2-13, 2-14, 3-8 
data bits and parity, 2-14 
protocol, 2-13-15, 2-23, 3-17 
stop bits, 2-6, 2-8, 2-11 

MS-DOS, 1-1 
Multinational character set, 12-2 
Multiprotocol serial controller, 4-64-74 

N 

New line mode, 2-6, 2-7, 2-8, 2-10 
Nonvolatile memory, 3-6, 4-24-26 

o 
Operating information, 2-1 
Option modules, 1-9, 3-14 
Ordering information, A-4 

p 

Parameter settings, 2-6, 2-7, 2-8 
Power feature, 2-6, 2-7, 2-11 
Power supply 

connector signals, 3-30 
description, 3-13 
functional description, 7-5 
functional diagram, 7-5 
physical description, 7-1 
removal of, 11-19 
specifications, 1-10, 7-7-10 

Print extent, 2-6, 2-7, 2-11 
Print termination character, 2-6, 2-7, 2-11 
Printer 

R 

baud rate, 2-15, 2-16, 3-9 
connector signals, 3-9, 3-21 
data bits and parity, 2-15-16 

Rainbow 100 
features, 1-7 
specifications, 1-8 
system block diagram, 3-4 

Recalling Set-Up values, 2-18 
Received character parity, 2-6, 2-8, 2-11 
Recommended spares list, A -1-3 
Reference manuals, A-3 
ROM 0 and 1 removal, 11-17 
ROM selftest diagnostics, 3-35 
ROM-based diagnostics, 10-2, B-1 
RX50 controller 

block diagram, 5-3 
connector signals, 3-31-33, 5-28-32, 6-30-34 
description, 3-12, 5-1-32 
module removal, 11-16 
specifications, 5-33 

RX50 diskette 
description, 6-3 
handling and storage, 6-4 
loading/unloading, 6-5, 6-6 

RX50 dual-diskette drive 
connectors, 6-34-37 
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drive mechanism, 6-11 
functional description, 3-12, 6-1-29 
mechanical detail, 6-10 
motor control circuit, 6-15 
physical description, 1-7, 6-1 
read circuit, 6-28 
removal of, 11-18 
simple block diagram, 6-7 
specifications, 6-37, 6-38 
timing, 6-19, 6-22, 6-24 
write circuit, 6-25-27 

Saving Set-Up values, 2-18 
Screen background, 2-6, 2-7, 2-9 
Screen width, 2-6, 2-7, 2-9 
Scroll rate, 2-16, 2-17 
Scroll, 2-6, 2-7, 2-9 
Setting tab stops, 2-5 
Setting up the computer, 2-3 
Shared memory, 3-6 
Spare parts, A-I 
Special graphics character set, 12-3 
System module 

address and data buses, 4-4-7 
block diagram, 4-2 
connectors, 3-16 
features, 3-5, 4-3 
functional description, 4-3-83 
memory, 4-21-28 
physical description, 1-6, 4-3 
removal of, 11-15 
specifications, 4-84 

System unit physical block diagram, 3-2 

T 

Terminal mode description, 3-34 
Testing and troubleshooting, 10-1, 10-7 
Transmit break, 2-6, 2-8, 2-11 
24K-byte ROM, 3-6 

u 
Using the operating system, 2-19 

v 
Video monitor 

adjustments, 11-1, 11-7-14 
block diagram, 9-3, 9-4 
composite video signal, 9-6 
composite video sync timing, 9-8 
connector pins and signals, 9-5, 9-6 
CRT, 9-7 
discharging the CRT anode, 11-4 
features, 1-3, 4-36 
monitor module description, 9-9-13 
monitor module removal, 11-2 
physical description, 1-3, 9-1 
removal of, 11-1 
sources of high voltage, 9-12, 11-3 
specifications, 1-19, 9-13 
yoke, 9-9 

Video processor, 3-7, 4-36-48 

z 
Z80A pin descriptions, 4-18-20 
Z80A processor, 1-1, 1-7, 3-10, 4-16-20 
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