




































































































































































































































































































Table 4-4 Error Register Bit Description 

Bit 
Number Name Description 

o 

2 

3 

4 

5 

6 

7 

DAM NOT FOUND 

TRACK ZERO ERROR 

ABORTED COMMAND 

RESERVED 

ID NOT FOUND 

RESERVED 

CRC DATA FIELD 

BAD BLOCK DETECT 

7 6 5 4 

This error indicates that the desired sector header was found 
but the data address mark (DAM) for the data field was not 
found. 

Only the restore command sets this error. It indicates that track 
zero line from the drive is not active after the controller issued 
1024 step pulses. 

This bit is set if a command is issued while the drive ready 
(DRV ROY H) signal is low or the write fault (WRT FAULT 
H) signal is low. This bit also will be set if seek complete (SEEK 
COMPLETE H) does not go high within eight index pulses. 

This bit is forced to zero because it is not used. 

This bit is set if the desired header cannot be found. 

This bit is forced to zero because it is not used. 

This bit is set if the desired sector is found but the data field 
does not equal zero. 

This bit is set if an attempt is made to access a sector with the 
bad block bit set in the 10 header. It is used for mapping bad 
sectors. 

3 2 o 

I I I II I I I I 
ADDRESS 61H 
(W) 

IL- PRECOMP TRACK BIT 0 

PRECOMP TRACK BIT 1 

PRECOMP TRACK BIT 2 

PRECOMP TRACK BIT 3 

PRECOMP TRACK BIT 4 

PRECOMP TRACK BIT 5 

PRECOMP TRACK BIT 6 

PRECOMP TRACK BIT 7 

LJ·0532 

Figure 4-7 Write Precompensation Register Format 
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4.5.1.3 Sector Count Register (62") - The sector count register is a read/write register at I/O address 
62H. It is used when doing multiple sector reads or writes and during the format command. 

During multiple sector reads or writes, this register indicates the number of sectors to transfer. The head or 
cylinder number is not incremented in multiple sector accesses. Therefore, if a multiple sector request is 
issued that exceeds the boundary of the current track, an ID not found will be returned for the remaining 
sectors. A value of zero in this register during a multiple sector access, represents a 256-sector request. 
During a format command, this register indicates the number of sectors per track. On the RD51 this is 
currently 16. Figure 4-8 shows the bit format for the sector count/register. 

7 6 5 4 3 2 o 

I I I I I I I I I 
ADDRESS (64H) 
(RIW) 

It-CYLINDER BIT 0 

CYLINDER BIT 1 

CYLINDER BIT 2 

CYLINDER BIT 3 

CYLINDER BIT 4 

CYLINDER BIT 5 

CYLINDER BIT 6 

CYLINDER BIT 7 

IJ0533 

Figure 4-8 Sector Count Register Format 

4.5.1.4 Sector Number Register (63") - The sector number register is a read/write register at I/O 
address 63H. This register holds the desired sector number when doing single sector accesses. During a 
multiple sector command, this register specifies the first sector in the transfer. It is internally incremented 
after each transfer of data to the sector buffer. Figure 4-9 shows the sector numbers register bit format. 

ADDRESS (63H) 
(RIW) 

SECTOR NUMBER BIT 0 

SECTOR NUMBER BIT 1 

SECTOR NUMBER BIT 2 

SECTOR NUMBER BIT 3 

SECTOR NUMBER BIT 4 

SECTOR NUMBER BIT 5 

SECTOR NUMBER BIT 6 

~--------------.. SECTOR NUMBER BIT 7 

LJ-0534 

Figure 4-9 Sector Number Register Format 
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4.5.1.5 Cylinder Low Register (64H) - The cylinder low register is a read/write register at I/O address 
64H. Its contents specify the lower byte of the desired cylinder number. In conjunction with the cylinder 
number high register contents it specifies a cylinder from 0-1023. The RD51 drive contains 306 cylinders. 
Figure 4-10 shows the cylinder low register bit format. 

ADDRESS (62H) 
(RIW) . 

SECTOR COUNT BIT 0 

'----.. SECTOR COUNT BIT 1 

'------ SECTOR COUNT BIT 2 

'-------_ SECTOR COUNT BIT 3 
'---________ SECTOR COUNT BIT 4 

'------------_ SECTOR COUNT BIT 5 

'--------------- SECTOR COUNT BIT 6 

'---------------_ SECTOR COUNT BIT 7 

LJ-0535 

Figure 4-10 Cylinder Low Register Format 

4.5.1.6 Cylinder High Register (65H) - The cylinder high register is a read/write register at I/O address 
65H. The register contents specify the two most significant bits of the desired cylinder number. Figure 4-
11 shows the cylinder high register bit format. 

ADDRESS65H 
(RIW) 

CYLINDER BIT 8 

'----. CYLINDER BIT 9 

'-----_0 

'--------0 
'----------0 

'-----------_0 '---____________ 0 

'---______________ 0 

Figure 4-11 Cylinder High Register Format 
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4.5.1.7 SDH Byte Register (66H) - The SDH byte register is a read/write register at I/O address 66H. 
The register contents specify the desired sector size, drive number, and head number parameters. Both the 
head number and sector size number are compared against the disk's ID field. The drive number and head 
number are decoded to provide drive select and head select signals for the disk drive. The SDH byte 
register format is shown in Figure 4-12 and the bits are defined in Table 4-5. 

Bit 
Number 

0-2 

3-4 

5-6 

7 

7 6 5 4 3 2 o 

I I I I I I I I I 
ADDRESS (66H) 
(RIW) 

IL. HEAD SELECT BIT 0 

HEAD SELECT BIT 1 

HEAD SELECT BIT 2 

DRIVE SELECT BIT 0 

DRIVE SELECT BIT 1 

SECTOR SIZE BIT 0 

SECTOR SIZE BIT 1 

SECTOR EXTENSION BIT 

LJ-0537 

Figure 4-12 SDH Byte Register Format 

Table 4-5 SDH Byte Register Bit Description 

Name 

Head Select 

Drive Select 

Sector Size 

Sector Extension 

Description 

These bits select the desired head. The controller will accommo­
date drives with up to 8 heads. The RD51 drive has only 4 heads. 
Attempting to access heads 4-7 results in an ID-not-found error. 

The WD1010 chip includes support for multiple drives. The 
RD51 controller only supports a single drive. The drive number 
must always be O. 

The controller is capable of supporting 4 different sector sizes. On 
the RD51, the bad block cylinder will be formatted in 256K byte 
sectors. The remainder of the disk will be 512 byte sectors. 

Bit 6 
o 
o 
1 
1 

Bit 5 
o 
1 
o 
1 

Bytes/Sector 
256 
512 
1024 
128 

Setting this bit disables eRe checking and generation. Instead of 
adding the eRe to the data field, the controller instead reads or 
writes an additional 7 bytes to or from the sector buffer. If this bit 
is set, the controller module will not perform any eRe data 
checking. 
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4.5.1.8 Command/Status Register (67") - The command/status register at I/O address 67H is a write­
only register for commands and a read-only register for status signals. 

The command register is loaded with one of six commands. The command begins to execute immediately 
upon loading. Do not load this register while the Busy (bit 7) or Command in Progress (bit I) bits are set in 
the status register. If the WDIOIO chip has asserted its interrupt request pin, a write to the command 
register will clear it. 

The WD 10 I 0 chip executes six commands. 

1. Restore - Restores the read/write heads to track zero, usually on a power-up 
2. Seek - Primarily overlaps seek operations on multiple drives 
3. Read Sector - Transfers one or more sectors of data from the disk drive 
4. Write Sector - Writes one or more sectors of data to the disk drive 
5. Scan ID - Updates the head, sector size, sector number, and cylinder registers 
6. Format Track - Formats one track using the task file and sector buffer 

Prior to loading the command register, the 8088 processor must first set up the task file registers with the 
proper information needed for the command. Except for the command byte, the other registers may be 
loaded in any order. The WDI0I0 chip ignores any subsequent writes to the command register until the 
WD 1010 controller chip completes execution of the command and resets the command in progress bit in 
the status register. The command register formats for the six available commands are shown in Figure 4-
13 and defined in Table 4-6. 

7 6 5 4 3 2 0 

I I I I I I I I 
I ADDRESS (67H) (WRITE·ONLY) 

I I I I I I I I 
COMMAND 

0 0 0 R R R R RESTORE 

0 1 1 R R R R SEEK 

0 0 0 I M 0 0 READ SECTOR 

0 0 1 1 0 M 0 0 WRITE SECTOR 

0 0 0 0 0 0 0 SCANID 

0 0 0 0 0 0 FORMAT TRACK 

LJ-0538 

Figure 4-13 Command Register Format 
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Bit 
Number Name 

0-3 Step Rate 

2 

3 

4-7 

Multiple 
Sector Flag 

Interrupt Flag 

Table 4-6 Command Register Bit Description 

Command 

Restore and Seek 

Read Sector and 
Write Sector 

Read Sector 

4-21 

Description 

The bits in the restore command and seek com­
mand that determine the rate at which the 
WD 1 0 1 0 chip will issue step pulses to move the 
read/write heads in the disk drive. The step rate 
field is coded as follows. 

Bits 
3 2 1 0 

0000 

000 1 
to 

1 1 1 1 

Step Rate 

Approximately 35 f..LS 

.5 ms (for each increment of 1, the 
step rate is increased by .5 ms) 
7.5 ms 

The RD51 requires a .35 f..LS step rate for opti­
mum performance. 

When this Mbit is set (1), the WDIOIO chip will 
do multiple sector transfers. When this bit is 0, 
the WD 1 010 chip will do a single sector 
transfer. 

The WDIOI0 chip produces two types of inter­
rupts. The interrupt logic on the controller mod­
ule ORs these interrupts together. Clearing the I 
bit in the read sector command results in a single 
interrupt occurring at data request time. Setting 
the I bit results in a second interrupt when the 
controller has completely executed the 
command. 

Figure 4-13 shows these four bits are program­
med to select one of the six commands. 



The status register is a read-only register whose contents inform the 8088 processor of certain events the 
WD 1 0 1 0 chip performs as well as reporting the status of some of the disk drive control lines. The status 
register format is shown in Figure 4-14 and the bits are defined in Table 4-7. 

7 6 5 4 3 2 o 

l J jIll I II 
It-

ADDRESS (67H) 
(READ-ONLY) 

ERROR FLAG 

COMMAND IN PROGRESS 

o 
DATA REQUEST 

SEEK COMPLETE 

DRIVE WRITE FAULT 

DRIVE READY 

BUSY 

LJ·0539 

Figure 4-14 Status Register Format 

4.5.1.9 Secondary Command/Status Registers (68H) - The secondary command/status registers at I/O 
address 68H are a write-only register for commands and a read-only register for status signals. 

The secondary command register holds control signals going to the WDlOlO chip and latched-status 
signals to/from the disk drive. The inputs for this register come from the BAD<3:0> bits, WDlOlO chip, 
and disk drive. The register format is shown in Figure 4-15 and the bits are defined in Table 4-8. 

The secondary status register holds the status of signals coming from the WDlOI0 chip, disk drive, and 
three hard-wired controller module identification bits. The status signals are gated out of the register onto 
the BAD<7:0> bus when the 8088 processor asserts I/O address 68H and the read strobe (BRD88 L) 
during an I/O read cycle. 

The secondary status register format is shown in Figure 4-16 and the bits are defined in Table 4-9. 

4.5.1.10 Drive Status Register (69H) - The drive status register at I/O address 69H is a read-only 
register that monitors the status of control and error signals to/from the disk drive. The drive status signals 
are gated onto the BAD<7:0> bus when the 8088 processor asserts I/O address 69H and the read strobe 
(BRD88 L) during an I/O read cycle. 

The drive status register format is shown in Figure 4-17 and the bits are defined in Table 4-10. 
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Bit 
Number Name 

o Error Flag 

Table 4-7 Status Register Bit Description 

Description 

If this bit has been set, it indicates the current command has failed. 
The appropriate error code is in the error register. If this bit is not 
set but the error register is not zero, it indicates a retry was done. 
The code at that time in the error register was the error that caused 
the retry. If the error flag is set and the error code is data field 
CRC, the sector buffer still contains the data that was read from 
the disk. On a CRC error, the WD1010 chip will still wait for 
buffer ready before ending the command. 

Command in Progress This bit indicates the WD 10 10 chip is still processing a command 
or waiting for buffer ready. Do not load a new command unless 
this bit is cleared. 

2 Reserved 

3 Data Request 

4 See~ Complete 

5 Drive-Write Fault 

6 Drive Ready 

7 Busy 

This bit is forced to zero because it is not used. 

This bit is set after the sector buffer is filled on a read command. 
On a write or format command, it is set when the WD1010 chip is 
ready to access the information in the sector buffer. This DRQ 
interrupt is set anytime this bit is set. External logic disables the 
DRQ interrupt upon a CSR access. This bit is cleared upon receipt 
of buffer ready. 

This bit is a reflection of the drive seek complete line unless an 
error occurred. In the case of an error, this line is latched until the 
CSR is read. 

This bit is the same as seek complete except it is a reflection of the 
drive-write fault line. 

This bit is the same as seek complete except it is a reflection of the 
drive ready line. 

This bit is set when the WD 10 1 0 chip is accessing the disk. It is set 
at the beginning of all commands and is deactivated at the end of 
all commands except read sector. It is deactivated on a read sector 
command after the sector buffer is filled. Do not write commands 
into the controller when this bit is set. 
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Bit 

7 6 5 4 3 2 o 

I I / I I I I II 
/L. 

ADDRESS (6aH) 
(WRITE-ONLY) 

SET BUFFER READY 

SOFTWARE INIT 

CLEAR INDEX LATCH 

CLEAR STEP PULSE LATCH 

o 
o 
o 
o 

LJ-0640 

Figure 4-15 Secondary Command Register Format 

Table 4-8 Secondary Command Register Bit Description 

Number Name Description 

o Set Buffer Ready 

Software Initialize 

2 Clear Index Latch 

3 Clear Step Latch 

4-7 RESERVED 

The BAD<O>H bit from the 8088 processor sets this bit. On a 
read sector command, this bit, when set, tells the WDI010 chip 
that the sector buffer was emptied which would then end the 
command. On a write sector or format command, this bit tells the 
WD 1010 that the sector buffer now contains valid data for trans­
fer to the disk drive. 

The BAD<I>H bit sets this bit. This bit, when set, initializes the 
controller. The controller cannot be accessed for 7 f.J,S after the 
8088 processor issues the software initialize. 

This bit BAD<2>H clears out the index latch. The index latch is 
set when the disk drive senses the index position on the disk. The 
index latch output is sent to the secondary status register. 

This bit BAD<3>H clears out the step pulse latch. The step pulse 
latch is set every time the WD 1 0 1 0 chip issues a step pulse. The 
output of the step pulse latch is sent to the secondary status 
register. 

These bits are not used. 
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Bit 

ADDRESS (6SH) 
(READ·ONL Y) 

CONTROLLER BUSY 

: 
LATCHED INDEX 

L--____ • LATCHED STEP PULSE L--______ • DIRECTION 

'---------_ SEEK COMPLETE 

0
1

1 

} L--____________ IDENT BITS 

'----------------------
lJ·QS41 

Figure 4-16 Secondary Status Register Format 

Table 4-9 Secondary Status Register Bit Description 

Number Name Description 

o Controller Busy 

Latched Index 

2 Latched Step Pulse 

3 Direction 

4 Seek Complete 

5-7 Identification Bits 

This bit indicates that the WD 1010 chip is accessing the sector 
buffer. When this bit is set, the 8088 processor cannot access the 
WD 1 0 1 0 registers. 

This status bit from the index latch indicates if the disk drive 
encountered an index mark since the last time the 8088 processor 
cleared the index latch. 

This status bit from the step pulse latch indicates if the WDlOI0 
chip issued a step pulse since the last time the 8088 processor 
cleared the step pulse latch. 

This bit indicates the direction the read/write heads in the disk 
drive will move when the WDIOIO chip issues step pUlse(s). When 
high (1), the R/W heads will move toward the spindle. When low 
(0), the heads will move away from the spindle, towards track O. 

This status bit indicates that the disk drive positioned the R/W 
heads over the desired track on the disk surface. 

These hard wired bits inform the 8088 processor that the installed 
option is the RD51 controller module. Bits 5 and 6 are always high 
(1), and bit 6 is always low (0). 
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7 6 5 4 3 2 o 

I I I I I I I I I 

ADDRESS 69H 
(READ-ONLY) 

IL- DRIVE SELECT 

HEAD SELECT BIT 0 

HEAD SELECT BIT 1 

HEAD SELECT BIT 2 

WRITE GATE 

DRIVE WRITE FAULT 

DRIVE READY 

TRACK ZERO 

Figure 4-17 Drive Status Register Format 

Table 4-10 Drive Status Register Bit Description 

Bit 
Number Name 

o Drive Select 

1-3 Head Select 

4 Write Gate 

5 Drive Write Fault 

6 Drive Ready 

7 Track 0 

Description 

When this bit is high (1), it indicates that the controller module is 
selecting the drive. 

These three bits are the binary head address of the R/W head 
selected for the current read/write operation. Although eight bina­
ry addresses can be decoded from bus address bits A<2:0>H, the 
RD51 disk drive contains four heads so it only uses head addresses 
0-3. 

The WDlOI0 chip asserts this bit high (1) to inform the 8088 
processor of data being written on the disk. This signal also enables 
the write current circuits in the disk drive. 

The disk drive asserts this bit high (1) to indicate that a condition 
exists at the drive that may cause improper writing on the disk. 
When this bit is set, the disk drive inhibits further writing on the 
disk until the error condition is corrected. 

When the disk drive together with SEEK COMPLETE asserts this 
bit high (1), it indicates that the drive is ready to read, write, or 
seek. When this bit is low (0), all reading, writing, and seeking are 
inhibited. 

The disk drive sets this bit high (1) when the R/W heads are 
positioned over cylinder 0 (the data track furthest away from the 
spindle). 
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4.5.2 Commands and Sequence of Operation 
The controller module instruction set consists of six commands. The commands are summarized below and 
described in the following paragraphs. 

I. Scan ID - Finds first valid header and return information 
2. Seek - Moves disk heads to cylinder with no verify 
3. Restore - Returns drive heads to cylinder zero 
4. Format - Writes headers on desired track 
5. Read Sector - Reads sector and check eRe 
6. Write Sector - Writes data field with eRe 

NOTE 
The controller module does not support the 
WDI0I0 long command. 

The purpose of the long command was to allow the 
user to append some form of error correction code 
(ECC) to a data field. No provision was made in the 
controller module to support ECC other than 
appending seven bytes to the end of the data field. 

A write-long sector is the same as the write sector except that 2 bytes of eRe are not appended to the data 
field. Instead, seven additional bytes are read from the sector buffer and appended to the data field end. 

A read-long command is the same as the read command except that no eRe check is made on the data 
field and an additional seven bytes are read from the disk into the sector buffer. 

A multiple-sector command for either read or write is not supported on the current controller. This 
command's problem is possible incompatibilities between the current WDIOIO-OO and the WDIOIO-05 
chips which will be the WDIOIO chip version that will be used when it is available. 

4.5.2.1 Scan ID Command - A scan ID command determines the location of the heads on the disk. The 
controller reads the disk, looking for the first valid header. Upon finding a valid header, the task register 
file is loaded with the appropriate data and an interrupt is generated indicating end of command. The 
controller issues an implied scan ID command if the drive selection is changed. 

4.5.2.2 Seek Command - A seek command causes the controller to calculate the direction and number 
of steps to move the heads. Step pulses are issued and an interrupt is generated to indicate end of 
command. The controller does not wait for seek complete status nor does it do position verification. A 
stepping rate used for a seek command is retained as the default stepping rate until another seek command 
or a restore command is issued. 

4.5.2.3 Restore Command - A restore command returns drive heads to a position over cylinder zero. The 
controller will set the direction line to step out. It will then issue a single step pulse to the drive, wait for a 
seek complete status, and then check for track zero indication. This will continue until track zero is seen or 
until 1024 step pulses have occurred. If track zero is seen, the controller will interrupt indicating end of 
command. If the controller issues the 1024 step pulses without seeing the track zero indication, it will set 
the track zero error bit in the error register, set the error flag in the status register, and interrupt indicating 
end of command. As with the seek command, a stepping rate indicated during a restore command will be 
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the default step rate until either another restore command is issued or until a seek command is issued. 
Although step rate is set during a restore command, the rate set will not affect a restore command's speed 
because the controller must wait for seek complete status after every step pulse. 

4.5.2.4 Format Command - A format command causes the controller to write the headers for the head 
and cylinder indicated in the task register file. The sector counter register indicates the number of sectors 
to be written. The sector register indicates the size of the post index gap and the size of the intersector 
gaps. The actual size of these gaps is three bytes more than the number loaded into the register. The sector 
buffer is written with the sector numbers written in the order which they will appear on the disk. Also in 
the sector buffer is a flag for each sector indicating whether a sector will be written with the bad block bit 
set in the header. A format command is the only time the bad block bit may be set. The data structure in 
the sector buffer is as follows. 

1 st byte of sector buffer 
2nd byte of sector buffer 
3rd byte of sector buffer 
4th byte of sector buffer 

Flag for first physical sector 
Number of first physical sector 
Flag for second physical sector 
Number of second physical sector 

This structure continues until the information for all desired sectors is written into the sector buffer. 

NOTE 
No checking is done on data supplied. This means 
that if the controller is asked to write more than one 
sector 0, it will. 

The controller starts writing the disk at index and continues until the next index. The controller fills the 
disk from the end of the last sector until index with hexadecimal 4E data. This is also the pattern used to 
write a post index and intersector gaps. Hexadecimal FF is the data pattern for writing the data field 
during a format. 

The sequence of events for a format command are as follows. 

I. Load task register file. The controller will move the heads if necessary to the desired cylinder. It 
will then issue a DRQ interrupt and wait for Buffer Ready to be set. 

2. The 8088 processor loads the sector buffer with the desired format information and sets Buffer 
Ready. 

3. The controller waits for index and begins writing the format onto the disk. 

4. The controller interrupts after writing the disk to indicate end of command. 

Only three errors can occur during a format command. 

1. Drive not ready 
2. Write fault 
3. Seek not complete 

The controller, however, does not verify the headers. To verify a format command, the 8088 processor 
must specifically issue a read command. 
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4.5.2.5 Read Sector Command - A read sector command moves the data field of a sector into the 
controller sector buffer. The task register file is loaded with the desired sector information and the 
command register written with the read command. The controller then repositions the heads if necessary 
and searches for the desired sector. It then moves the data field into the sector buffer. The controller then 
issues a DRQ interrupt. The 8088 processor then empties the sector buffer. After the processor empties 
the sector buffer, it sets Buffer Ready and the controller issues an interrupt to indicate the command end. 
Six errors can occur. 

1. Drive not ready 
2. Write fault 
3. Seek not complete 
4. ID not found 
5. DAM not found 
6. Data field CRC 

The normal sequence of operation for a read from the disk is as follows. 

1. Load the sector number, cylinder, and SDH registers with the target read location. 
2. Wait for an operation complete interrupt. 
3. Read 512 bytes of data from the data buffer register. 
4. Set the Set Buffer Ready (bit 0) in the secondary command register. 

4.5.2.6 Write Sector Command - A write sector command writes data into a sector data field. The 
desired location is loaded into the task register file and the write command is loaded into the command 
register. The controller moves the heads to the appropriate location on the disk and then issues a data 
request interrupt (DATA RQT). The host loads the data into the sector buffer and sets Buffer Ready. The 
controller writes the data stored in the sector buffer into the data field of the desired sector. The controller 
interrupts after writing the disk to indicate the command end. The write is a blind write, that is, the 
controller does not verify written data. Four errors can occur. 

I. Drive not ready 
2. Write fault 
3. Seek not complete 
4. ID not found 

The normal sequence of operation for a write to the disk is as follows. 

I. Load the sector number, cylinder, and SDH registers with the target write location. 
2. wait for an operation complete interrupt. 
3. Load 512 bytes of data into the data buffer register. 
4. Set the Set Buffer Ready (bit 0) in the secondary command register. 

4.6 INTERFACE CONNECTOR SIGNALS 
The RD51 controller module contains two 40-pin connectors and one 34-pin connector. The two 40-pin 
connectors (J I and J4) plug into J 5 and J4 on the system module to allow the controller module to 
communicate with the 8088 processor through the address, data, and control buses on the system module. 
See Figure 4-1. 

The 34-pin connector (J2) carries the disk control, status, and MFM read/write data through an intercon­
nect cable between the controller module and the disk drive. The signals these connectors carry are 
described in Tables 4-11, 4-12, and 4-13. 
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Table 4-11 Controller Module/System Module Connector (JI) Signals 

Pin 
Number 

3 

5 

7 

9 

1 1 

13 

15 

17 

19 

21 

23 

25 

27,31 

33,35,37 

Signal Mnemonic 

BADO H 

BADI H 

BAD2 H 

BAD3 H 

BAD4 H 

BAD5 H 

BAD6 H 

BAD7 H 

BUS AO H 

BUS Al H 

BUS A2 H 

BUS A3 H 

BUS WD SEL L 

+5.0 V 

GND 

* Pins not listed are not used. 

Directiont 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I 

I 

I 

I 

I 

I 

I 

Description 

Buffered Address/Data Bit 0 - Data bit 0 
to/from the controller bus transceivers. 

Buffered Address/Data Bit 1 - Data bit 1 
to/from the controller bus transceivers. 

Buffered Address/Data Bit 2 - Data bit 2 
to/from the controller bus transceivers. 

Buffered Address/Data Bit 3 - Data bit 3 
to/from the controller bus transceivers. 

Buffered Address/Data Bit 4 - Data bit 4 
to/from the controller bus transceivers. 

Buffered Address/Data Bit 5 - Data bit 5 
to/from the controller bus transceivers. 

Buffered Address/Data Bit 6 - Data bit 6 
to/from the controller bus transceivers. 

Buffered Address/Data Bit 7 - Data bit 7 
to/from the controller bus transceivers. 

Bus Address Bit 0 - This bit in conjunction with 
address bits 1-3, selects the drive, R/W head, 
and accesses the controller registers. 

Bus Address Bit 1 - This bit in conjunction with 
address bits 0, 2, and 3, selects the drive, R/W 
head, and accesses the controller registers. 

Bus Address Bit 2 - This bit in conjunction with 
address bits 0, 1, and 3, selects the drive, R/W 
head, and accesses the controller registers. 

Bus Address Bit 3 - This bit in conjunction with 
address bits 0-3, selects the drive, R/W head, 
and accesses the controller registers. 

BUS WDIOIO Select L - The 8088 I/O decod­
ersassert this signal when the 8088 processor 
needs to· access the registers in the WD 1 010 or 
read from/write to the sector buffer. 

+5 V dc input power 

Ground 

t Direction of signal with respect to the controller module, I/O = Input/Output, I = Input. 
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Pin* 
Number 

3,6,18, 
20,22,24, 
26,28 

4,8 

6 

12,14,16 

33 

35 

Table 4-12 Controller Module/System Module Connector 
(J4) Signals 

Signal Mnemonic Directiont 

BUS INIT L 

GNO I 

+12.0 V I 

GNO I 

+5.0 V I 

BWR88 H I 

BR088 H I 

Description 

Bus Initialize - This signal initializes the regis­
ters in the controller when the system is pow­
ered up or reset. 

Ground 

12 V dc input 

Ground 

5 V dc input 

Buffered Write 8088 - The 8088 processor 
asserts this signal to write commands to the 
WO 1010 task file registers, the secondary com­
mand register, write data to the sector buffer, 
and select the drive and R/W head. 

Buffered Read 8088 - The 8088 processor 
asserts this signal to read the WO 1 0 1 0 task file 
registers, the secondary status register, the drive 
status register, and to read data from the sector 
buffer. 

* Pins not listed are not used. 
t Direction of signal with respect to controller module, I = Input. 
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Table 4-13 Controller Module/Disk Drive Connector (J2) Signals 

Pin* 
Number Signal Mnemonic Directiont Description 

3 

5 

7 

9 

I 1 

* 

t 

RWC L o 

HD SEL 2 L o 

WR GATE L o 

SEEK COMPLETE L I 

TKOOO L I 

WRITE FAULT L I 

Reduced Write Current - This signal goes to 
the disk drive and when low (0) together with 
write gate, causes the disk drive to use a lower 
value of write current for writing on the disk. 
When this signal is high (1), the drive uses a 
higher value of write current. The RD51 disk 
drive can internally select a high or low value of 
write current. 

Select Head 2 - This signal in conjunction with 
HD SEL 0 Land HD SEL 1 L is the binary 
head address selects one of four R/W heads for 
reading or writing. 

Write Gate - When this signal is low (0), it 
enables the write drivers providing the disk 
drive has asserted SEEK COMPLETE low (0). 
When the write gate is high (1), it enables head 
actuator movement. 

Seek Complete - When this signal from the disk 
drive goes low (0), it indicates that the R/W 
heads settled on the correct track. Writing is 
inhibited until this signal goes low (0). Seek 
complete is high (1) during normal seek 
operation. 

Track Zero - When this signal from the disk 
drive goes low (0), it indicates that the R/W 
heads are positioned at track zero, i.e., the track 
furthest from the spindle. 

Write Fault - When this signal from the disk 
drive goes low (0), it indicates that the disk 
drive detects anyone of the following 
conditions. 

1. Write current and no write gate 
2. Drive select and write gate but no write 

current 

Pins 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 32, and 34 are connected to controller module ground. Pins 31 and 33 are 
not used. 

Direction of signal with respect to controller module, 0 = Output, I = Input. 
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Table 4-13 Controller Module/Disk Drive Connector (J2) Signals (Cont) 

Pin* 
Number Signal Mnemonic Directiont Description 

13 

15 

17 

19 

21 

23 

* 

t 

3. Multiple heads, no head or improperly 
selected head 

4. DC voltages grossly out of tolerance 

When Write Fault is low (0), any further writ-
ing or read/write head motion is inhibited. 
Write fault remains low (0) until the fault con-
dition is corrected, and drive power is sequenced 
off and on. 

HD SEL 0 L 0 Head Select 0 - This signal in conjunction with 
HD SEL 1 Land HD SEL 2 L is the binary 
head address for selecting one of four R/W 
heads for reading or writing. 

D1RL 0 Direction - This output signal defines the direc-
tion the R/W heads will move when the control-
ler issues a step pulse. When this signal is low 
(0), the R/W heads move towards the spindle. 
When high (l), the heads move from the spin-
dle, i.e., towards track o. 

HD SEL 1 L 0 Head Select 1 - This signal in conjunction with 
HD SEL 0 Land HD SEL 2 L is the binary 
head address for selecting one of four R/W 
heads for reading or writing. 

INDEX L I Index Pulse - This signal from the disk drive 
goes low (0), for approximately 1.5 ms once 
each revolution of the disk to indicate the begin-
ning of a track. 

READY L I Ready - When low (0), this signal together with 
SEEK COMPLETE L indicates that the disk 
drive is ready to read, write, or seek and that the 
I/O signals are valid. When high (1), all writing 
and seeking are inhibited. 

STEP L 0 Step Pulse - When low (0), this signal causes 
the R/W heads to move in the direction which 
the DIR L signal defined. 

Pins 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 32, and 34 are connected to controller module ground. Pins 31 and 33 are 
not used. 
Direction of signal with respect to controller module, 0 = Output, I = Input. 
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Pin* 
Number 

25 

27,28 

29,30 

Table 4-13 Controller Module/Disk Drive Connector (J2) Signals (Cont) 

Signal Mnemonic Directiont 

DRY SEL 0 L o 

MFM WRITE DATA 0 0 

MFM READ DATA 0 I 

Description 

Drive Select 0 - When low (0), this signal indi­
cates to the disk drive that the controller is 
ready. This signal will go high if: 

1. a reset command is received from the sys­
tem module. 

2. the ac OK signal on the system module is 
low (0). 

3. the system module asserts BUS INIT L. 

+ and - MFM Write Data - This differential 
signal defines the data transitions to be written 
on the disk surface. The transition of the 
+MFM WRITE DATA 0 line going more posi­
tive than -MFM WRITE DATA 0 causes a 
flux reversal on the disk surface if the WRITE 
GATE is low (0). 

+ and - MFM Read Data - The controller uses 
this differential signal from the disk drive to 
recover read data from the selected drive. The 
transition of the +MFM READ DATA 0 signal 
going more positive than -MFM READ DATA 
o represents a flux reversal from the selected 
R/W head. 

* Pins 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 32, and 34 are connected to controller module ground. Pins 31 and 33 are 
not used. 

t Direction of signal with respect to controller module, 0 = Output, I = Input. 
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4. 7 SPECIFICATIONS AND GENERAL PERFORMANCE CHARACTERISTICS 
The following paragraphs describe the physical dimensions, power requirements, environmental specifica­
tions, and general performance characteristics of the controller module. 

4.7.1 Physical Dimensions 

Length 
Width 

4.7.2 DC Power 

32.51 cm (I2.8 in) 
9.90 cm (3.9 in) 

The controller module requires the following dc power. 

+5 Ydc, ±5% at 1.5 A typical (2.0 A maximum), 50 mY peak-to-peak ripple (maximum) 

+ 12 Ydc, ±5% at 32 rnA typical (50 rnA maximum), 75 mY peak-to-peak ripple (maximum) 

4.7.3 Environmental 
The RD51 controller module meets the environmental requirements of Digital Equipment Corporation 
Standard 102, Class B, and the conducted and radiation emission limits which the FCC rules established 
for Class B computing devices. 

Temperature 
Operating* 
Storage 

IDOC to 40°C (50°F to ID4°F) 
40°C to 70°C (-40°F to 158°F) 

Humidity 
10% to 90% noncondensing 
maximum wet bulb, 28°C (82°F) 
minimum dew point, 2°C (36°F) 

Altitude (maximum) 
Operating Limit 
Storage Limit 

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

4.7.4 General Performance Characteristics 
The following paragraphs describe the general performance characteristics of the controller module when 
used with the RD51 disk drive. 

4.7.4.1 Data Transfer Rate - The disk drive serial data transfer rate is 5 Mbits/s or one 512 byte sector 
is loaded into the sector buffer in approximately 1 ms. Since the WD 1 0 1 0 chip is capable of an interleave 
of 1, the actual interleave used and actual controller-to-system-module-data transfer rate depends on the 
rate the 8088 processor accesses the sector buffer. 

4.7.4.2 Error Rate - The controller will meet an error rate of 10 raised to the tenth power bits passed per 
soft error when reading data from an RD51 disk drive with a window margin ± 15 ns from the center of the 
window and a data transfer rate of 5 Mbits/s (± 1 %). 

*Maximum temperature is reduced by 1.8°C per 1,000 m (1°F per 1,000 ft) above sea level. 
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4.7.4.3 Precompensation - The controller provides write precompensation of ± 15 ns for the write data 
for cylinders at or greater than the cylinder specified by the precompensation register setting. 

4.7.4.4 Track Format - Each track on the disk can contain 1 to 32 concatenated sectors of 128 bytes to 
1024 bytes followed by a speed tolerance gap (Gap 4) and a 16 byte post index gap (Gap 1) of 4EH. The 
speed tolerance gap must be at least 208 bytes to provide for a disk speed tolerance of ±l %. The 
programmer chooses the number of sectors and sector size to meet this requirement. 

4.7.4.5 Sector Format - Each sector is written on the disk in the following format. 

Function 

Preamble 
Sync Mark 
Address Mark 

Cylinder ID 
Head ID 

Sector 
CRC 
Head Turn On Gap 
Data Preamble 
Sync Mark 
Data Address Mark 
Data 
CRC 
Head Turn Off Gap 
Gap 3 

Number of 
Bytes 

13 
1 
I 

1 
2 
3 
12 
1 
1 
128-1024 
2 
3 
40 

Pattern 

o 
Data = AIH, Clk = OAH 
FEH Exclusive ORed with 2 most significant bits 
(MSBs) of cylinder address 
8 least significant bits (LSBs) of the cylinder address 
BSSOOHHH 
B = Bad Block Mark (I) 
SS = Sector Size 

00 = 256 bytes/sect 
01 = 512 bytes/sect 
10 = 1024 bytes/sect 
11 = 128 bytes/sect 

HHH = Head Number 
Logical sector number 
X 16 + X 12 + x5 + 1 
o 
o 
Data Al H, Clk = OAH 
F8H 
User Data Field 
X 16 + X 12 + x5 + 1 
o 
4EH 
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5.1 INTRODUCTION 

CHAPTER 5 
POWER SUPPLY AND FAN ASSEMBLY 

This chapter provides a description of the H7842-D power supply and the fan bracket assembly (part 
number 70-20816-01). This power supply and the fan bracket assembly are used in the Rainbow PC 100-B 
and 100+ computers. The H7842-D power supply is also used with the Rainbow PCI00-A computer when 
the 5 Mbyte (RCD50-BB) or 10-Mbyte (RCD51-BB) hard disk upgrade kit is installed. 

The H7842-D power supply is an H7842-A power supply redesigned to provide a higher +5 V load current 
capacity to satisfy the additional power requirements of the hard disk drive. In addition, a two-wire cable 
and connector are added to supply + 12 V power for a dc fan . 

. The H7842-D power supply is a single transistor, forward converter, switch mode ac-to-dc converter. 
Regulation of the dc output voltages is achieved with pulse-width-modulation techniques applied to the 
fixed-frequency converter. 

5.2 PHYSICAL DESCRIPTION 
The power supply, shown in Figure 5-1, is connected to the other system components as follows. 

• To the fan bracket assembly on the front panel through 3-pin, 4-pin, and 6-pin connectors 

The 3-pin and 4-pin connectors carry the ac input power through the power switch to the power 
supply. Two pins of the 6-pin connector carry the + 12 V power from the power supply to the dc 
fan. 

• To the RX50 diskette drive and to an optional diskette drive through two 4-pin connectors 

• To the system module through a 13-pin connector and power cable 
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RX50 OPTIONAL 

DRIVE RX50 

UNIT DRIVE 

(DRIVES UNIT 

A& B) (DR IVES 
C& D) 

L..J L..J 

+5V, +12V +5V, +12V 

PC100-B 

FAN BRACKET 
ASSEMBLY 

DC FAN POWER SWITCH 

L,.J L,.J L,.J 

+12V 

J-SYSTEM MODULE 
J8 J3 
~ r-

H7842-D 
POWER SUPPLY 

r - - nt-----' 
I ...J 

+5V 
+12V 

t- -12V ~ 
I 

AC INPUT CONNECTOR 
(120/240 VAC) 

Figure 5-1 Power Supply Connections 

LJ·0452 

A lip extending from one end of the power supply and a latch locking device on the opposite end secures 
the power supply mounts on the system unit. The fan bracket assembly is mounted on the left of the 
system unit and is held in place with three mounting screws on the top cover. The fan bracket assembly 
connectors can be inserted only one way. 

A circuit breaker is on the back of the power supply to the left of the ac input connector and an ac selector 
switch is below the connector. See Figure 5-2. The ac selector switch slides to the right for 115 V and to 
the left for 230 V. 

If 115 V power is applied with the ac selector switch in the 230 V position, you cannot operate the 
computer. 

WARNING 
The ac select switch must be in the 230 V position 
when applying 230 V or internal components will be 
damaged. 

WARNING 
Before removing the power supply cover, turn off the 
power and wait five minutes. Before handling any of 
the power supply components, use a voltmeter to 
make certain no high voltages are present. 
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FAN CABLE CONNECTOR 

FAN BRACKET ASSEMBLY 

SYSTEM 
MODULE 
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CIRCUIT BREAKER 

ACINPUTCONNECTOR 

AC SELECTOR SWITCH 

LJ-0453 

Figure 5-2 Power Supply and Fan Bracket Assembly 
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The ac input power and dc fan power are routed between the power supply and the fan bracket assembly 
as shown in Figure 5-3. 

ACINPUT 
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f-7 
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f-12 
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~ +12V 

+12V RETURN 

+12VDC 1-:-
.' RX50 DISKETTE DRIVE 

+12VDC RETURN 
2", POWER CONNECTOR 

+5VDC RETURN 3 

+5VDC 4 

+12VDC 17 --
OPTIONAL 

+12VDC RETURN 2"' 
RX50 DISKETTE DRIVE 

+5VDC RETURN 3 
POWER CONNECTOR 

+5VDC 4 
........ 

I-

Figure 5-3 Power Supply and Fan Assembly Cabling 

5.3 FUNCTIONAL DESCRIPTION 

J7 

I~ 3 

I~~ 
FAN 
CONN ECTOR 

I~~ 
I~ 1 

LJ..()454 

The power supply converts the ac input (either 115 Vac or 230 Vac) to + 12 Vdc, -12 Vdc, and +5 Vdc. 
Figure 5-4 is a functional diagram of the power supply and the fan bracket assembly. 

One side of the ac input line is connected across an EMI filter, 4A circuit breaker, and power switch 
(mounted on the front of the fan bracket assembly) to the transformer Tl, and to a full wave bridge 
rectifier 01. The return side of the ac input line is connected across the EMI filter, power switch, ac select 
switch, to T 1 (if 230 is selected) or to the fuse (F 1) and voltage doubler (if 115 is selected). The other side 
of the fuse is connected to the center tap of Tl. Fuse Fl is soldered into the power supply board. 

02 and 03 rectify the ac voltage at the secondary of Tl and apply it to a dc regulator. The output of the 
dc regulator is the V bias signal the control module uses. 

With a 230 Vac input, the bridge rectifier Dl provides full-wave rectification of the input. With 115 Vac 
input, the bridge rectifier doubles the input voltage. With either input, the bridge rectifier output after 
filtering is 325 Vdc, which is applied to the primary winding (pin 1) of transformer T3. 
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Pin 2 of the primary winding is connected to the transistor switch (Qt). The transistor switch controls 
current flows through the primary winding of T3 and is turned on and off by the pulse width modulator 
(PWM), the output signal from the control module, through the switch driver (Q4). 

Transformer T3 has three secondary windings which produce the output dc voltages of the power supply. 
The secondary winding for the +5.1 Vdc supply has two parallel connected windings, while the + 12 Vdc 
and -12 V dc secondary windings have single windings. 

5.4 DETAILED CIRCUIT DESCRIPTION 
Refer to circuit schematics CS-5415187-0-1 and CS-5415543-0-1 while reading the detailed circuit 
descriptions. 

5.4.1 Power Conversion Circuits 
The output of the bridge rectifier (when 230 V is used) or the voltage doubler (when 115 V is used) is 325 
V dc (measured between pins 1 and 4 of L1). L1 and C3 prevent switching spikes from contaminating the 
ac input line. 

The secondary windings of T2 control the switching transistor Q I. The output of the pulse width 
modulator (PWM) from pin 19 of the control module determines the switching rate. The PWM output 
controls switch driver Q4, which induces current flow through the primary of T2. The power supply load 
determines the PWM output pulse width, thereby regulating the amount of power that is coupled across 
transformer T3 to the power supply output. 
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Transformer T3 comprises three secondary windings. The +5.1 V and + 12 V secondaries operate in the 
forward converter mode providing half-wave rectification. Resistors R9 and R 14 provide overcurrent 
sensing information (OC +5 V, OC + 12 V), which is sent to the control module. Overvoltage sensing 
information (+5.1 V sense, +5.1 V O/V sense, +12.2 V sense, and -12 V O/V sense) from the output 
lines is also sent to the control module. 

The +5.1 Vdc output is filtered and connected to pins 5 and 6 of J2 and pins 7, 8, and 9 of n. 

The +12.2 Vdc output is filtered and connected to pins 5 and 6 of n and pins 7,8,9, and 10 of J2. 

The -12 Vdc secondary is operated in the fly-back mode and shunt regulated with Q2, Q3, and zener 
diode, 015. The -12 Vdc output is connected to pin 4 of n. . 

5.4.2 Control and Sensing Circuits 
The control module monitors the dc output voltages and shuts down the power supply when an overcurrent 
or overvoltage condition is sensed. 

5.4.2.1 AC OK - The control module generates the AC OK signal (high) while a favorable comparison 
exists between the Bulk Sense signal and the V PR signal. The V PR signal, +5.1 Vdc, is the V Bias signal 
after going through the zener diode, 015. 

5.4.2.2 Lockout Drive - The lockout drive circuit in the control module monitors the V Bias signal. A 
comparator circuit uses +5.1 V dc as a reference. If the V Bias signal does not attain a high enough voltage 
level when turned on, the comparator output goes high, which turns on transistor Q 1 and then transistor 
Q4. When Q4 turns on, + 12 V dc is applied to the base of switch driver transistor Q4, forcing it to stay on 
and thereby inhibiting transferring pulses to transistor switch QII. 

5.4.2.3 Crowbar Fire - The crowbar fire circuit monitors the +5 V and the -12 V overvoltage sense 
signals. Whenever either of these signals exceeds its tolerances, the crowbar fire signal is applied to the 
crowbar 010, causing it to fire, and creating an overcurrent condition on the +5.1 Vdc bus. 

NOTE 
Once the crowbar has fired, it can only be cleared by 
resetting the power supply. 

5.4.2.4 Antisaturation - The antisaturation circuit monitors the voltage across 013. This voltage is a 
function of the -12 V current through pins 5 and 6 of T3. The comparator circuit samples the fly-back 
voltage pulse-to-pulse. 

During a fault condition, when the voltage drop across 013 exceeds the sample input level to the 
comparator, pin 13 stays high and forces a high on the shut-down pin (pin 10) of the pulse width 
mOdtll;:ltor, thereby shutting it down. 

5.4.2.5 Voltage Time Limit (ETL) - The voltage time limit (ETL) circuit compares the half-wave 
rectified output from the + 12 V secondary (pins 11 and 12) of T3 with the reference voltage applied to the 
comparator. While the output of the secondary is below the reference voltage, the comparator output 
remains low; otherwise, it goes high, thereby forcing a high on the shut-down pin (pin 10) of the pulse 
width modulator. When the comparator output goes high, it shuts down the pulse width modulator. 
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5.5 SPECIFICATIONS 
The mechanical and electrical specifications for the H7842-D power supply are described in the following 
paragraphs. 

5.5.1 Mechanical and Physical 

Dimensions (overall) 

Weight 

Cooling (Forced Air) 

5.5.2 Input Specifications 

Line Voltage Ranges 

Line Frequency 

Line Current 

Real Input Power 

5.5.3 Output Specifications 

Output Power at Full Load: 

Output Requirement Summary: 

Height 9.296 cm (3.66 in) 

Length 31.83 cm (14.50 in) 

Width 10.87 cm (4.28 in) 

2.72 kg (6.0 lb) 

40CFM (minimum) dc fan 

120 Vac nominal (l04 V rms to 128 V rms) or 240 Vac nominal 
(l91 Vrms to 256 Vrms) 

47 Hz to 63 Hz 

3.0 A (rms) maximum at 120 Vrms 
2.0 A (rms) maximum at 240 Vrms 

237 W input maximum at full-rated dc output load of 142 W 
including 3 W for the dc fan 

142 W 

+5.1 V at 2.5 A minimum to 11.5 A maximum 
+ 12.2 V at 0.6 A minimum to 6.7 A maximum 
-12 V at 0.0 A minimum to 0.15 A maximum 

+5 Vdc, +12 Vdc, -12 Vdc Specifications 

Output Voltage Variations: 

Total tolerance 
Initial tolerance 
Line regulation 
Load regulation 
Load interaction 
Temperature stability 
Long-term stability 

+5 Vdc 

±6% 
±2% 
±1% 
±3% 
±3% 
±0.05%;oC 
±1%jIOOO h 
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+12 Vdc 

±6% 
±2% 
±1% 
±3% 
±3% 
±0.05%;oC 
±1%jIOOO h 

-12 Vdc 

±7% 
±3% 
±1.5% 
±4.0% 
±3% 
±0.05%;oC 
±1%jIOOO h 



Ripple and Noise 50 mV 75 mV 120 mV 
peak-to-peak peak-to-peak 
peak-to-peak 

Overcurrent Trip Point: 

Minimum 10.7 A 6.8 A 
Maximum 14.5 A 10.0 A 

Short Circuit Current 8.0 A 4.0 A 3.0 A 
(maximum) (maximum) (maximum) 

Overvoltage Protection Range: 

Minimum trip point 5.80 V NA -13.0 V 
Absolute maximum output voltage 7.0 V NA -15.0 V 

5.5.4 Electromagnetic Interference Specifications 

AC Power Line Susceptibility 

CW RF: The power supply operates without system degradation with 3 V (rms) superimposed 
on the ac power lines in the frequency range of 10kHz to 30 MHz. 

Transients: The power supply operates without degradation when transients with an energy level of 
2.5 W Is (maximum) are superimposed on all conductors of the power cord. 

RF Field Strength Susceptibility 

The power supply operates without degradation in the following amplitude modulated (AM) radio frequen­
cy (RF) fields. The RF field is 100 percent amplitude modulated with a 1000 Hz square wave. 

10 kHz to 30 MHz: 2 V 1m 
30 MHz to 1 GHz: 3 V 1m 

Equipment Emissions: 

Conducted: 

Radiated: 

The interference voltage on all connections to commercial ac power does not exceed 80 
dB above one microvolt at 10kHz, decreasing with frequency to 58 dB above one 
microvolt from 150 kHz to 450 kHz, and 48 dB above one microvolt from 450 kHz to 
30 MHz. 

The radiated field-strength does not exceed the following levels at 30 m (98.43 ft) from 
the power. 

Frequency 

10 kHz-30 MHz 
30 MHz-l GHz 

5- 8 

Level 

30 J.L V 
17 J.L V 



APPENDIX A 
RAINBOW COMPUTER PARTS LIST 

Table A-I lists the recommended spare parts for Rainbow computers. For a more detailed parts list, refer 
to the PCIOO Rainbow™ 100 System Unit Illustrated Parts Breakdown, EK-SBIOO-IP. 

Table A-I Rainbow 100 Computer Parts List 

Part 

System module, PC 1 OO-A * 
System module, PC 1 OO-B 
RX50 controller module 
Hard disk controller board 
64K byte memory board (PCIOO-A)t 
192K byte memory board (PC 1 OO-A)t 
128K byte memory board (PCIOO-B) 
256K byte memory board (PC I OO-B) 
64K byte memory component kit (9 chips) (PCIOO-B) 
256K byte memory component kit (9 chips) (PCIOO-B) 
Color / graphics option board 
Extended communications option board 
ROM 0 PCIOO-B 
ROM I CLUSTER 1 (German, French, English) (PClOO-B) 
ROM 1 CLUSTER 2 (Dutch, French, English) (PCIOO-B) 
ROM I CLUSTER 3 (Finnish, Swedish, English) (PClOO-B) 
ROM I CLUSTER 4 (Danish, Norwegian, English) (PCIOO-B) 
ROM I CLUSTER 5 (Spanish, Italian, English) (PCIOO-B) 
Canadian (French) language ROM* 
British (UK) language ROM* 
German/ Austrian language ROM* 
Italian language ROM* 
Swiss (French) language ROM* 
Swiss (German) language ROM* 
Belgian/French language ROM* 
Spanish language ROM* 
Dutch language ROM* 
U.S.A. language ROM* 

* Part is for the Rainbow PC I OO-A version only. 
t This memory board can be used on either the Rainbow PC I OO-A or PC I 00-8 versions. 
:\: The H7842-D power supply is also used on the PC I OO-A with the Winchester upgrade kit. 

A-I 

Digital Part 
Number 

70-19974-00 
70-19974-02 
54-15482 
54-16019 
PCIXX-AA 
PCIXX-AB 
PC I XX-AC 
PCIXX-AD 
PCIXX-AY 
PCIXX-AZ 
54-15688 
54-15703 
23-022E5-00 
23-020E5-00 
23-015E5-00 
23-016E5-00 
23-017E5-00 
23-018E5-00 
BG-R873A-BV 
BG-R876A-BV 
BG-R878A-BV 
BG-R874A-BV 
BG-R376A-BV 
BG-R375A-BV 
BG-R877 A-BV 
BG-R377 A-BV 
BG-R881A-BV 
70-20274-15 



Table A-I Rainbow 100 Computer Parts List (Cont) 

Part 

Belgian/Flemish language ROM* 
Danish language ROM* 
Finnish language ROM* 
Norwegian language ROM* 
Swedish language ROM* 
Power supply (PC I OO-A)* 
Power supply (PCIOO-B):\: 
Communications connector loopback plug (PCIOO-A)* 
EXT COMM B loopback plug/COMM connector (PCI00-B) 
RXSO diskettes (pack of ten) 
RXSO dual-diskette drive 
Keyboard, American/English 
Keyboard, British/English 
Keyboard, Belgian/French 
Keyboard, Belgian/Flemish 
Keyboard, Canadian/French 
Keyboard, Danish 
Keyboard, Finnish 
Keyboard, German/Austrian 
Keyboard, Dutch 
Keyboard, Italian 
Keyboard, Norwegian 
Keyboard, Spanish 
Keyboard, Swedish 
Keyboard, Swiss (French) 
Keyboard, Swiss (German) 
Keycap removal tool 
Video monitor assembly (white phosphor) 
Color monitor 
Cable, color monitor 
Cable, hard disk drive 
Cable, monitor, 1.8 m (6 ft) 
Cable, power supply to system module, 10.1 cm (4 in) 
Cable, RXSO shielded, 20.3 cm, (8 in) 
Cable, RXSO shielded, 36.8 cm (14.S in) 
Cable, Comm printer, 3 m (IO ft) 
Cable, modem 
Fan bracket assembly, PCI00-A* 
Fan bracket assembly, PCIOO-B 
Line cord, Australia 
Line cord, Belgium 
Line cord, Canada (French) 
Line cord, Denmark 
Line cord, Finland 
Line cord, France 

* Part is for the Rainbow PCIOO-A version only. 
t This memory board can be used on either the Rainbow PC I OO-A or PC I 00-8 versions. 
:j: The H7842-D power supply is also used on the PCIOO-A with the Winchester upgrade kit. 
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Digital Part 
Number 

BG-R378A-BV 
BG-R87SA-BV 
BG-R872A-BV 
BG-R879A-BV 
BG-R880A-BV 
H7842-A 
H7842-D 
12-1S336-0 I 
29-24631-00 
RXSOK-I0 
RX50-AA 
LK201-AA 
LK201-AE 
LK201-AP 
LK201-AB 
LK201-AC 
LK201-AD 
LK201-AF 
LK201-AG 
LK201-AH 
LK201-AI 
LK201-AN 
LK201-AS 
LK201-AM 
LK201-AK 
LK201-AL 
74-27314-01 
VR201-A 
VR241-A 
BCCl7 
17-00427-01 
17-00283-00 
17-00318-02 
17-00317-03 
17-00317-04 
BCC04-10 
BCCIS 
70-19S72-00 
70-20816-01 
17 -00198-00 
17-00199-00 
17-00083-09 
17-00310-01 
1 7-00199-00 
1 7 -00 199-00 



Table A-I Rainbow 100 Computer Parts List (Cont) 

Part 

Line cord, Germany 
Line cord, Holland 
Line cord, Italy 
Line cord, Japan 
Line cord, Norway 
Line cord, Spain 
Line cord, Sweden 
Line cord, Switzerland (French) 
Line cord, Switzerland (German) 
Line cord, United Kingdom 
Line cord, U.S.A. 
Cable, keyboard 
Standoffs, module 
Spacer, hard disk controller 
Filler panel, PC 100 (rear) 
Rainbow 100 medallion* 
Rainbow script medallion 
Video alignment template 
Video alignment tool 
Packaging container for RD51 
Cover, plate bezel (Front) 

* Part is for the Rainbow PC IOO-A version only. 
t This memory board can be used on either the Rainbow PCIOO-A or PClOO-B versions. 
:j: The H7842-D power supply is also used on the PCIOO-A with the Winchester upgrade kit. 
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Digital Part 
Number 

17-00 I 99-00 
17-00199-00 
17-00199-00 
17-00083-09 
17-00199-00 
1 7-001 99-00 
17 -00199-00 
17-00210-00 
17 -00210-00 
17-00209-00 
17-00083-09 
17-00294-00 
12-19857-01 
74-29164-01 
74-27174-01 
74-27256-03 
74-27256-06 
29-24371-00 
74-27314-01 
99-90045-01 
74-26788-00 





B.t INTRODUCTION 

APPENDIX B 
DIAGNOSTIC TESTS 

The Rainbow computer runs two types of diagnostic tests that detect and isolate problems which may 
occur in the system. 

1. An internal diagnostic test that runs when the computer is turned on, reset, or when the self test 
option is selected from the Main System Menu. 

2. A diskette diagnostic test that runs a series of test programs which reside on the diskette. 

B.2 INTERNAL DIAGNOSTIC TEST 
The internal diagnostic test is a series of test programs that are a part of the firmware which resides in 
ROM o. The power-up test program checks the internal logic of the Rainbow computer automatically 
every time it is powered on. If the Rainbow computer is not set to auto-boot and the power-up test runs 
successfully, the computer displays the Main System Menu as shown in Figure B-1. 

•• 11 •• 111 
Rainbow 100 

Ver.lon 04.03L 
Copyrlght (c) Dlgltal Equlpment Corporatlon 1983 

All Rlght. Re.erved 

Pre!! A, B, C, D, W, S, or T 

A •• tart from Drlve A 
B •• tart from Drlve B 
C •• tart from Drlve C 
D •• tart from Drlve D 
W •• tart from Drlve W 
5 • execute 5elf Te.t 
T • enter Terminal Mode 

Figure B-1 Rainbow Main System Menu 
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NOTE 
The Main System Menu selection, "W = start from 
Drive W", is not available on the PCIOO-A or 
PCIOO-A with the Winchester upgrade kit. 

When the Rainbow computer is set to auto-boot, the power-up test is run before starting the selected boot 
device. If the power-up test runs successfully, the computer loads the operating system program from the 
selected boot device and displays the operating system heading instead of the Main System Menu. 

If the power-up test detects an error, the computer displays an error message above the Main System 
Menu and also displays an error code on the diagnostic lights on the back panel as shown in Figure B-2. 

1234567 

10 •• 000.1 
TEST LIGHTS 

MA-10945 

Figure B-2 Diagnostic Error Lights 

The self test program of the internal diagnostic test provides additional tests for the diskette drives. Load a 
blank diskette into the drive to run the selftest. To start the self test press the S key while the Main System 
Menu is displayed on the screen. If the selftest detects an error, it prints a message on the screen and 
displays an error code on the diagnostic lights. If the self test completes successfully, the computer once 
again displays the Main System Menu on the screen. 

Table B-1 lists the error messages which the computer may display during the power-up, reset, and self test, 
and the light display for each error message. 

NOTE 
The words in brackets in the message column are 
those that the model PCIOO-A displays. 
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Table B-1 Internal Diagnostic Test Messages 

Tested During: 
Message Power- Self- Light Display 
Number Message Up Reset test 1234567 Fatal 

Main Board [video] Yes No Yes oxxoxox Yes 

2 Main Board* Yes Yes Yes xxxxoxo Yes 
[unsolicited interrupt] 

3 Drive A (or B) [index] No No Yes ooxooxx No 

4 Drive A (or B) [motor] No No Yes xxoooxx No 

5 Drive A (or B) [seek] No No Yes oxoooxx No 

6 Drive A (or B) [read] No No Yes xooooxx No 

7 Drive A (or B) [restore] Yes No Yes oxxooxx No 

8 Drive A (or B) [step] Yes No Yes xoxooxx No 

9 System Load Incomplete Not No No 0000000 No 
[system load] 

10 Main Board [video, vfr] Yes No Yes xxxoxox Yes 

11 System Load Incomplete Not No No 0000000 No 
[boot load] 

12 Drive A (or B) [not ready] Not No Yes oooooxx No 

13 Keyboard Yes Yes Yes xxoxoxo Yes 

14 Main Board [nvm data] Yes No Yes xxxxoxx No 

16 Interrupts Off* Yes Yes Yes xxxoooo Condo 

17 Main Board [video ram] Yes Yes Yes xxxoxxo Yes 

18 Main Board [Z80 crc] Yes Yes Yes xxxxoox Yes 

19 Main Board [ram 0-64K] Yes Yes Yes ---xxox Yes 

20 Main Board* Yes Yes Yes xxxooox Yes 
[unsolicited interrupt, Z80] 

NOTES: 
o ;: on, 0 = off, - = on or off 
Condo = conditional 
*These errors can occur at any time because their circuits are monitored constantly. 
tThese messages may occur during power-up if auto-boot is selected. 
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Table B-1 Internal Diagnostic Test Messages (Cont) 

Tested During: 
Message Power- Self- Light Display 
Number Message Up Reset test 1234567 Fatal 

21 Drive Not Ready Not No No 0000000 No 

22 Remove Card or Diskette Yes Yes Yes oxxooox No 

23 Non-System Diskette Not No No 0000000 

24 New Memory Size = nnnK Yes No No 0000000 No 

25 Set-Up Defaults Stored Yes Yes Yes oxxooox No 

26 Main Board Yes No Yes xxxoxoo Yes 
[ram arbitration] 

27 Memory Board [ram option] No No Condo ---xxoo No 

28 RX50 Controller Board Yes No Yes xxxooxx No, but you 
cannot use a 
diskette; use 
terminal mode 
only 

29 Main Board* [Z80 response] Yes Yes Yes xxxxooo No 

30 Main Board [rom crc, rom 0] Yes No Yes xxxxxxx Yes 

31 Main Board [rom crc, rom 1] Yes No Yes xxxxxxo Yes 

Main Board, rom crc, rom 2 Yes No Yes xxxoxxx Yes 

33 Main Board [contention] Yes No Yes oooooxo Yes 

40 Main Board [printer port] Yes No Yes xoxxoxo No, but you 
cannot use 
the printer 

50 Main Board [keyboard port] Yes No Yes ooxxoxo Yes 

60 Main Board [comm. port] Yes No Yes oxxxoxo No, but 
terminal 
mode is not 
operational 

NOTES: 
x = on, 0 = off, - = on or off 
Condo = conditional 
*These errors can occur at any time because their circuits are monitored constantly. 
tThese messages may occur during power-up if auto-boot is selected. 
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The following paragraphs describe some possible causes of the error messages listed in Table 8-1. The 
message in parentheses after the mess~ge number is the message that is displayed on the PC I OO-A 
computer. 

Drive A (or B) - Message 3 (index) 
Message 6 (read) 

The diskette is write-protected; is inserted incorrectly in the drive; or is for a different computer. Reinsert 
the diskette; run the selftest program again. 

If the message persists, insert another diskette into the drive and run the self test program again. 

Make sure the drive cables are installed properly. 

If the message still occurs, replace the parts in the following order. 

I. diskette drive 
2. diskette drive cable 
3. RX50 controller module 

Drive A (or B) - Message 7 (restore) 
Message 8 (step) 

Make sure that the diskette drive cables are installed correctly. If the error still persists, exchange the parts 
in the following order. 

I. diskette drive 
2. diskette drive cable 
3. RX50 controller module 

Drive A (or B) - Message 4 (motor) 

The diskette may be bent and slowing down the motor, or the motor may be running too fast. Check the 
diskette for creases, smears, or dirt. Try another diskette in the drive and run the self test again. 

If the problem persists after trying several diskettes, replace the diskette drive. 

Drive A (or B) - Message 5 (seek) 

The diskette may be unformatted .. 

Insert another diskette into the drive; run the self test again. 

If the problem persists after trying several diskettes, make sure that the diskette drive cables are installed 
correctly. If the problem still persists, replace the diskette drive. 

Drive A (or B) - Message 12 (not ready) 

When you run the self test program the computer displays this message if any of the following occur. 

• There is no diskette in the specified drive. Insert a diskette into the drive. 
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• The diskette is upside-down in the drive. Reinsert the diskette into the drive. 

• The drive door is not closed. Close the drive door. 

Run the self test program again after correcting the problem. If the problem persists, make sure that the 
diskette drive cables are installed correctly. If the problem still persists, replace the diskette drive. 

Drive Not Ready - Message 21 

When you start the operating system the computer displays this message if any of the following occur. 

• There is no diskette in the specified drive. Insert a diskette into the specified drive. 

• The diskette is upside-down in the drive. Insert the diskette correctly into the drive. 

• Drive C, D, or W is specified on a computer with drives A and B only. Specify drive A or B. 

• The drive door is not closed. Close the drive door. 

If message still occurs, run the self test to see if Message 12 occurs. Then follow the recommended steps for 
Message 12. 

Interrupts Off - Message 16 

The computer displays this message when you turn on the Rainbow computer or while you run an 
application program. 

This message is displayed in three ways. 

1. If the message appears alone on the screen (a fatal message), turn the computer off and on 
again. If the error persists after several tries, replace the system module. 

2. If the message displays above the Main System Menu (a nonfatal message), turn the computer 
off and on again. If the problem persists, after several tries, replace the system module. 

3. If the message displays while running an application program, you should remove the applica­
tion program diskette from the drive, and then turn the computer off and on again. 

If the computer does not display the message when you turn the computer on, rerun the 
application program. If the computer displays the message while rerunning the program, report 
the problem to the vendor of the application program or, if you wrote the program, check the 
program for a "bug" that has turned the interrupts off. 

Keyboard - Message 13 

When you turn on the Rainbow computer the computer displays this message if the keyboard is not 
connected; a key is pressed; or the keyboard is not working properly. Check the following; then, turn the 
computer off and on again. 

• Do not press any keys while the computer is going through power-up or reset. 
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• Make sure the keyboard cable is secured to the back of the monitor and to the bottom of the 
keyboard. 

• Check for any keys that may be stuck; run your fingers over the top of the keyboard keys. 

• Make sure video connector (VIDEO) is securely connected. 

If the problem persists after several tries, replace the keyboard. 

Main Board - Message 1 (video) 
Message 10 (video, vfr) 
Message 17 (video ram) 
Message 18 (Z80 crc) 
Message 19 (ram 0-64K) 
Message 20 (unsolicited interrupt, Z80) 
Message 26 (ram arbitration) 
Message 33 (contention) 
Message 50 (keyboard port) 

Turn the computer off and on again. If the problem persists after several tries, replace the system module. 

Main Board - Message 14 (nvm data) 

When you turn on the Rainbow computer the computer displays this message if the previous Set-Up 
selections are not read correctly. The Set-Up selections that were previously saved are not in effect. 

Have the customer review the Set-Up selections; press <ShiftjD> to recall default settings; and press 
<ShiftjS> to save them. Turn the computer off and on again. If the problem persists after several tries, 
replace the system module. 

Main Board - Message 29 (Z80 response) 

The computer displays this message when you turn on the Rainbow computer or when you start the 
operating system. Turn the computer off, on again. Make sure you are not using a VTl80 system diskette. 
Insert another Rainbow operating system diskette into the drive and start again. 

If the problem persists after several tries, replace the system module. 

Main Board - Message 30 (rom crc, rom 0) 
Message 31 (rom cre, rom 1) 

(rom ere, rom 2) 

Turn the computer off, on again. If the message still occurs after several tries, replace the system module 

Main Board - Message 40 (printer port) 

When you turn on the Rainbow computer the computer displays this message if the printer connecto 
(PRINTER) is not working properly. 

Turn the computer off and on again. If the error persists after several tries, replace the system module 
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Main Board - Message 60 (comm. port) 

When you turn on the Rainbow computer the computer displays this message if the communications 
connector (COMM) is not working properly. 

Turn the computer off and on again. If the problem persists after several tries, replace the system module. 

Main Board - Message 2 (unsolicited interrupt) 
Memory Board - Message 27 (ram option) 

The computer could display either of these messages when the selftest program finds a problem in the 
optional memory board. 

Using the Rainbow diagnostic diskette, select the Individual Test Menu and run subtest [1], Memory 
(8088). If the problem persists reseat the optional memory board and run the same subtest. 

If the error still persists, try to isolate the problem to a specific chip using procedures described in 
Appendix B of Rainbow™ Pocket Service Guide (EK-PClOO-PS). 

New Memory size = nnnK - Message 24 

If you have just installed or removed additional memory, the system displays this message only once when 
you first turn on the Rainbow computer. Confirm that the number (nnnK) is the correct amount of 
memory. If the message appears and you have not installed or removed memory, check to see that the 
memory board is not loose. 

Non-System Diskette - Message 23 

When you start the operating system the computer displays this message if the diskette in the drive is not 
the system diskette. Insert a system diskette into a drive and start the operating system again. 

RemOl'e Card or Diskette - Message 22 

When you turn on the Rainbow computer the computer displays this message if: 

• the protective card is in the drive and the drive door is closed. Remove the protective card; and 

• the diskette is upside-down or inserted incorrectly in the drive and the drive door is closed. 
Remove the diskette. 

Insert the diskette correctly; then, turn the computer off and on again. 

RX50 Controller Board - Message 28 

Turn the computer off and on again. If the problem persists after several tries, remove the RX50 
controller board and insert it again. It may have loosened from the system module. If the problem still 
persists, replace the RX50 controller board. 

Set-Up Defaults Stored - Message 25 

When you turn on the computer it displays this message to indicate that a problem was found and 
corrected in the part of the computer that saves your Set-Up selections. This message means you are at the 
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Language Selection Menu. The Set-Up selections that you have previously saved are not in effect; the 
default Set-Up selections (those set at the factory) are in effect. The message is informative only. 

Reset and save the Set-Up selections you require. 

System Load Incomplete - Message 9 (system load) 
Message 11 (boot load) 

When you start the operating system the computer displays this message if any of the following occur. 

• The diskette is write-protected and is upside-down in the drive. Insert the diskette correctly in 
the drive. 

• The diskette in the drive is not a Rainbow operating system diskette. Insert a Rainbow operating 
system diskette in the drive. 

• The operating system program on the diskette is unreadable. 

• The diskette is blank and unformatted. 

Restart the operating system. If the problem persists, insert another operating system diskette into the 
drive and restart the operating system. 

If the self test runs successfully, run Test Drives A and B from the Rainbow diagnostic diskette menu, 
described in Paragraph B.3.1. Because the RX50 disk drives contain most of the moving parts in the 
system, a problem can be expected more often with the diskette drives than with the rest of the system. 

Generally, you will find the trouble by running these tests. However, if the power-up test, self test, and the 
Test Drives A and B all ran successfully, run the Test computer selection from the Rainbow diagnostic 
diskette menu, described in Paragraph 3.3.2. The Test Computer selection is a collection of individual tests 
that run one after the other. It takes about 30 minutes to run, but you can depend on this selection to 
detect most hardware faults. After the Test Computer selection finds the trouble and you replace the 
failing part, do not run the entire test again to verify the fix. Run the one test that found the trouble from 
the Display Individual Test menu described in Paragraph B.3.3. 

When you know generally where a problem is, run one or more of the relevant individual tests described in 
Paragraph B.3.3. For example, if the system runs well but cannot print on the printer, run selftest, the 
comm/printer/keyboard port test, comm/printer externalloopback test, and the printer confidence test. 

Run self test and any appropriate individual tests after you install a new part, to verify proper operation. 

8.3 DIAGNOSTIC DISKETTE TESTS 
To start the diagnostic diskette, insert it into drive A and type A at the Main System Menu. You can also 
start the diagnostic diskette from drives B, C, or D. The computer will display the Main Diagnostic Menu, 
as shown in Figure B-3. You can select the tests described in the following text from this menu. You must 
have two good blank diskettes to run selection 1 or 2 from this Menu. Table B-2 alphabetically lists the 
diagnostic diskette error messages that will display if a problem occurs, and the table also suggests 
corrective action. 
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Rainbow 100 Diagnostic Diskette VERSION 2.0 mo/da/yr 
Copyright (c) 1983 Digital Equipment Corporation 

MAIN DIAGNOSTIC MENU 

[1] TEST DRIVESAAND B 
[2] TEST COMPUTER 
[3] DISPLAY INDIVIDUAL TEST MENU 
[4] INSTALL NEW DIAGNOSTIC 

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 

----_ .... -_ ... _-------------------------------------_ .. _-------- .. ------------_ .. _--.. ----------------------------------. 

MR·11195 

Figure B-3 Main Diagnostic Menu 
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Table 8-2 Diskette Diagnostic Test Messages 

Messages 

Diagnostic Executive Messages 

Possible Source/ 
Corrective Action 

SYSTEM ERROR: COMPUTER CANNOT FIN~ Diagnostic diskette or 
SUFFICIENT MEMORY system module. Try another 

diskette. Replace system module. 

SYSTEM ERROR: DISK READ OR WRITE FAILED Diagnostic diskette, diskette 
RESTART SYSTEM drive, or system module. Try 

another diskette. Replace 
system module. 

SYSTEM ERROR: COMPUTER CANNOT READ Diagnostic diskette. Try another 
TEST FILE FROM THE DISK diskette. 

SYSTEM ERROR: COMPUTER CANNOT READ Diagnostic diskette. Try another 
MESSAGE FILE FROM THE DISK 

SYSTEM ERROR: COMPUTER NOT RUNNING Try another diagnostic diskette. 
CORRECTL Y Replace system module. 

Memory (Set-Up) Test Messages 

FAILURE: MAIN BOARD: SET-UP MEMORY DOES Make sure memory board is installed 
NOT STORE DA TA CORRECTLY correctly. 

FAILURE: MAIN BOARD: MEMORY STORES DATA System module. Replace system 
INCORRECTLY module. 

FAILURE: MAIN BOARD: CANNOT COPY SET-UP System module. Replace system 
MEMORY module. 

FAILURE: MEMORY OPTION BOARD: MEMORY Optional memory board component. 
STORES DATA INCORRECTLY See Appendix B of Rainbow™ Pocket 

Service Guide (EK-PC I OO-PS) for 
corrective action. 

Memory (8088) Test Messages 

FAILURE: MAIN BOARD: INVALID SET-UP DATA System module. Replace system 
FOR OPTIONAL MEMORY module. 

ERROR: OPTION MEMORY BOARD PRESENT; Memory size is incorrect. 
SET-UP SHOWS IT IS NOT PRESENT Make sure memory board is 

installed correctly. Check memory size. 

B-II 



Table B-2 Diskette Diagnostic Test Messages (Cont) 

Messages 
Possible Source/ 
Corrective Action 

ERROR: OPTION MEMORY BOARD NOT PRESENT; Memory size is incorrect. 
SET-UP SHOWS IT PRESENT Make sure memory board is 

SYSTEM ERROR: COMPUTER CANNOT FIND 
SUFFICIENT MEMORY 

SYSTEM ERROR: SYSTEM CLOCK DOES NOT 
WORK 

ERROR: SET-UP FOR MEMORY SIZE IS NOT 
CORRECT 

FAILURE: MEMORY OPTION BOARD: PARITY 
DETECTION DOES NOT WORK 

FAILURE: OPTION MEMORY: MEMORY SIZING 
INCORRECT 

FAILURE: OPTION MEMORY BOARD: OPTION 
MEMORY SIGNAL IS INCORRECT 

MEMOR Y TEST TERMINATED 
TEST CANNOT CONTINUE - PLEASE 
RESTART SYSTEM 

Memory (8088/Z80) Test Messages 

FAILURE: MAIN BOARD: MEMORY STORES 
DATA INCORRECTLY 

SYSTEM ERROR: SYSTEM CANNOT FIND 
SUFFICIENT MEMORY 

SYSTEM ERROR: TEST PROGRAM DOES NOT 
FUNCTION CORRECTLY 

Diskette System Error Messages 

FAILURE: MAIN BOARD: ILLEGAL INTERRUPT 
TO Z80 
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installed correctly. Check memory size. 

System module. Replace system 
module. 

System module. Replace system module. 

Memory size is incorrect. 
Make sure memory board is 
installed correctly. 

Switch 4 on the memory board should 
be on; check switch. If problem 
persists, replace memory board. 

Memory board component. 

Replace memory board. 

Diagnostic diskette. 

System module. Replace system 
module. 

System module. Replace system 
module. 

Diagnostic diskette. 

Repeat test; if error persists, 
replace system module. 



Table 8-2 Diskette Diagnostic Test Messages (Cont) 

Messages 

Z80 DIAGNOSTIC FILE NOT FOUND 

Possible Source/ 
Corrective Action 

Cannot find file on diskette. 

FAILURE: MAIN BOARD: Z80 RESPONSE FAILURE Repeat test; if message persists, 
replace system module. 

SYSTEM ERROR: INSUFFICIENT MEMORY FOR 
DIAGNOSTICS 

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

FAILURE: RX50 CONTROLLER BOARD: 
WRITE SECTOR 

FAILURE: DRIVE X (where X = A, B, C, or D) -
DRIVE NOT READY 

INDEX PULSE 

SEEK (with verify) 

READ SECTOR 

WRITE SECTOR 

B-13 

Repeat test; if message persists, 
replace system module. 

Bad connection between 
system module and RX50 
controller module; remove 
and reseat controller module. 
Run test again; if message 
persists, replace RX50 
controller module. 

Could be a bad diskette; try 
another diskette and run test 
again. If message persists, remove 
and reseat RX50 controller 
module; if error still persists, 
replace RX50 controller 
module. 

Diskette is not inserted properly or 
is upside-down; diskette drive door 
is open. 

Diskette may be upside-down 
or is not spinning. 

Could be a bad diskette; rerun 
test using another diskette. 

May occur after a write sector 
failure. Could be a bad diskette; 
try another diskette. 

Could be a bad diskette; 
try another diskette. 



Table B-2 Diskette Diagnostic Test Messages (Cont) 

Messages 

DISKETTE WRITE PROTECTED 

NOTE 

Possible Source/ 
Corrective Action 

Write-protect tab is on 
diskette. 

The following diskette drive error messages may 
occur from poor connection between the RX50 con­
troller module and the diskette drive. Reseatcables 
and rerun tests. If any of these errors persist, 
remove and replace the diskette drive. 

FAILURE: DRIVE X (where X = A, B, C, or D) -
RESTORE 

STEP 

MOTOR SPEED 

STEP-IN 

STEP-OUT 

MULTI-TRACK TIMING 

Memory (Z80) Test Error Messages 

SYSTEM ERROR: CANNOT LOAD Z80 TEST 
PROGRAM FROM DISKETTE 

SYSTEM ERROR: TEST DOES NOT 
FUNCTION CORRECTLY 

FAILURE: MAIN BOARD: Z80 FAILED TO START 
MEMORY TEST 
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No track 0 signal coming from 
drive; insert and remove protective 
card; try again; replace diskette 
drive. 

Head did not move in correct 
amount of time; insert and remove 
protective card; try again. 
Replace diskette drive. 

Diskette drive motor is turning too 
fast or too slow; diskette may be 
warped; try another. Replace 
diskette drive. 

Head did not move toward 
spindle correctly; replace 
diskette drive. 

Head did not move away from 
spindle correctly; replace 
diskette drive. 

Head did not move away from 
spindle correctly; replace 
diskette drive. 

Diagnostic diskette. 

Diagnostic diskette or 
system module. 

System module. Replace system 
module. 



Table 8-2 Diskette Diagnostic Test Messages (Cont) 

Messages 

FAILURE: MAIN BOARD: Z80 FAILED TO 
COMPLETE MEMORY TEST 

FAILURE: MAIN BOARD: Z80 PRIVATE MEMORY 
DOES NOT STORE DATA CORRECTLY 

FAILURE: MAIN BOARD: Z80 CANNOT COPY 
DATA TO SHARED (Z80/8088) MEMORY 

FAILURE: MAIN BOARD: Z80 CANNOT RESTORE 
DA T A TO Z80 PRIVATE MEMORY 
- TEST CANNOT CONTINUE, PLEASE 
RESTART SYSTEM -

FAILURE: MAIN BOARD: Z80 DID NOT EXECUTE 
THE TEST CORRECTLY 

System Interaction Error Messages 

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

Z80 DIAGNOSTIC FILE NOT FOUND 

FAILURE: DRIVE B: WRITE ERROR 

FAILURE: DISKETTE WRITE-PROTECTED 

Video Controller Test Error Messages 

FAILURE: MAIN BOARD: VIDEO ERROR 
VERTICAL RETRACE RATE 

FAILURE: MAIN BOARD: VIDEO ERROR 
A LOOPBACK CHECK IS INCORRECT 

Keyboard Test Error Message 
SYSTEM ERROR: KEY PROCESSING 
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Possible Source/ 
Corrective Action 

System module. Replace system 
module. 

System module. Replace system 
module. 

System module. Replace system 
module. 

Reboot system and try again; 
if problem persists, replace 
system module. 

Diagnostic diskette or 
system module. 

Try test again. If error persists, 
replace system module. 

Try another diskette 

Try another diskette. 

Remove write-protect tab. 

The vertical retrace rate is either 
too slow or too fast. Replace 
the system module. 

The information sent to the video 
output is being altered. Replace 
the system module. 

Replace system module. 



Table 8-2 Diskette Diagnostic Test Messages (Cont) 

Messages 

Winchester (Hard Disk) Diagnostic 
Error Messages 

HARD DISK OPTION NOT DETECTED 

FAILURE: HARD DISK CONTROLLER: 
(followed by:) 

DRIVE NOT SELECTED 
DRIVE NOT READY 

FAILURE: HARD DISK CONTROLLER: 
R/W ERROR IN HEAD 
SELECT REGISTER 

FAILURE: HARD DISK CONTROLLER: 
IMPROPER STATUS, 
COMMAND COMPLETION 

FAILURE: HARD DISK CONTROLLER: 
(followed by:) 

A SEEK COMMAND DID NOT RESULT IN 
THE CORRECT NUMBER OF STEP PULSES 

CONTROLLER STEPPING TOO FAST 

Possible Source/ 
Corrective Action 

The hard disk option is missing or is not 
seated correctly. Press the Help key for 
more information; then check inside the 
system unit. 

The hard disk controller or the cables 
may be loose. Check connections. 

Check the cables that connect 
the drive to the controller. 

The hard disk controller is not 
seated firmly on the system module. 

Small connector on hard disk drive 
cable or 4-wire cable is not 
connected to disk drive. 

Reseat the hard disk controller 
board and run the hard disk 
diagnostic again. If error persists, 
replace the hard disk controller 
board. 

HEAD NOT POSITIONED OVER EXPECTED TRACK 

NO INTERRUPT ON COMMAND COMPLETION 

R/W ERROR DETECTED IN REGISTER 

R/W ERROR IN SECTOR BUFFER 

SECTOR BUFFER COUNTER FAILED TO CLEAR 

SEEK ATTEMPTED IN WRONG DIRECTION 

STA TUS NOT PROPERLY SET AFTER ISSUING A COMMAND 

STEP FLAG NOT CLEARED/SET 
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Table B-2 Diskette Diagnostic Test Messages (Cont) 

Messages 

TRKOO NOT CLEARED AFTER A SEEK 

UNABLE TO CLEAR ERROR FLAG 

UNABLE TO FORCE ABORT ERROR 

UNABLE TO FORCE I.D. NOT FOUND 

UNABLE TO RESET INDEX LATCH 

UNEXPECTED RD51 INTERRUPT 

WRITE FAULT 
TRACK 00 NOT FOUND 
ABORTED COMMAND 
TRACK 00 NOT DETECTED AFTER 
RESTORE OR SEEK TO TRACK 0 
HARD READ FAILURE, BAD SURFACE 
DRIVE ROTATIONAL SPEED TOO SLOW IF AST 

FAILURE: DRIVE 
OR CONTROLLER? 

(followed by:) 

CRC ERROR 
DATA ERROR BAD WRITE OR READ 
SLOW IF AST STEPPING RATE 
UNABLE TO SET INDEX LATCH 
HARD SCAN FAILURE 
HARD WRITE FAILURE 
D.A.M. (data address mark) NOT FOUND 
I.D. NOT FOUND 

FAILURE: MEDIA: BAD SECTOR DETECTED 
ON CYLINDER 0 

FAILURE: CONTROLLER OR DRIVE?: 
(followed by:) 

DIAGNOSTIC CYLINDER HAS INCORRECT 
DATA 
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Possible Sourcel 
Corrective Action 

Pin 3 on large connector of the hard 
disk drive cable is damaged. Remove the 
cable from the hard disk drive. If pin can­
not be straightened, install a new cable. 

Check the hard disk controller and 
make sure it is firmly seated in its 
connectors. If error persists, replace 
following components with known 
good components in the following 
sequence. 

I. Hard disk drive cable 
2. Hard disk drive 
3. Hard disk controller 

Press the Help key and follow the 
instructions on the screen. Re-initialize the 
hard disk using the hard disk utility pro­
gram. Run the diagnostic again. If failure 
still occurs, replace the disk drive. 

Press the Help key and follow the 
instructions on the screen. Replace 
the parts in the following order. 



Table 8-2 Diskette Diagnostic Test Messages (Cont) 

Message~ 

HARD READ FAILURE 

Extended Communications Option 
Internal Diagnostic Error Messages 

FAILURE: COMM OPTION BOARD 
(followed by:) 

COMM OPTION NOT INSTALLED 
MPSC DATA BUS WRITING ZEROS 

DMA TERMINAL COUNT CHANNEL 0 
DMA TERMINAL COUNT CHANNEL 2 
External Comm A BUFFER COMPARE ERROR 
External Comm B BUFFER COMPARE ERROR 
SYNC DETECT Ext. Comm A 
SYNC DETECT External Comm B 

DMA REG ISTER DATA TEST 

DMA DIAGNOSTIC INTERRUPT 

COMMAND STATUS REGISTER RESET 

COMMAND STATUS REGISTER READ 

MPSC DATA BUS 

BAUD RATE GENERATOR 

Extended Communications Option 
External Diagnostic Error Messages 

FAILURE: COMM OPTION BOARD: 
(followed by:) 

CARRIER SENSE 

CLOCK SUBSTITUTION 
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Possible Source/ 
Corrective Action 

I. Hard disk drive cable 
2. Hard disk drive 
3. Hard disk controller 

Verify that option has been installed. 
Reseat COMM option by removing and 
installing it. Rerun External Comm test. 
If error persists, replace COMM option 
module. 

Make sure nothing is attached to COMM 
connectors. If there is,remove and 
rerun test. If error persists, reseat 
COMM option by removing and installing 
it. Rerun test. If error persists, 
persists, replace COMM option. 

A hardware fault exists in the COMM 
option. Reseat option by removing and 
installing it. Rerun test. If error persists, 
replace COMM option. 

Check that loopback plug is attached 
only to EXT COMM B connector. If not, 
attach plug and rerun test. If error 
persists, reseat COMM option and rerun 
test. If error persists, replace COMM 
option. 



Table B-2 Diskette Diagnostic Test Messages (Cont) 

Messages 

COMM SIGNAL "DTR" TO "DSR" 

COMM SIGNAL "RTS" TO "CTS" & 

"BRLSD/CD" 

COMM SIGNAL "SPSL" TO "RI" 

COMM SIGNAL "SRTS" TO "SI" 

COUNT DONE 

DMA TERMINAL COUNT CHANNEL 0 

DMA TERMINAL COUNT CHANNEL 2 

Ext. Comm A BUFFER COMPARE ERROR 

Ext. Comm B BUFFER COMPARE ERROR 

MISSING IDLE DETECT 

SYNC DETECT Ext. Comm A 

SYNC DETECT Ext. Comm B 

UNEXPECTED IDLE DETECT 

Color/Graphics Option Error Messages 

FAILURE: GRAPHICS OPTION: 
(followed by:) 

GRAPHICS BOARD NOT PRESENT 

CHARACTER BUFFER 

CLOCK TIMING 
CONTROLLER INVALID SYNCHRONIZATION 

CONTROLLER OR ADDRESSING 
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Possible Source/ 
Corrective Action 

Check that loopback plug is attached only 
to EXT COMM B connector. If not, 
attach plug and rerun test. If error per­
sists, reseat COMM option and rerun 
test. If error persists, replace COMM 
option. 

Option is not detected in the system. Veri­
fy that option has been installed. Remove 
and install option board to reseat it. 
Rerun test. If error persists, replace optio­
nand rerun test. If error persists, error 
may be in the system module. 

Reseat color/graphics option. Remove and 
install it, and rerun the test. 

If error persists, replace 
color /graphics option. Rerun test. 
If error persists, a hardware fault exists in 
the system module. 



Table 8-2 Diskette Diagnostic Test Messages (Cont) 

Messages 

CONTROLLER OR DATA BUS 

CONTROLLER RETURNS INVALID STATUS 

DATA BUS OR MEMORY 

ERRATIC INTERRUPT 

FOREGROUND/ 
BACKGROUND REGISTER OR PLANE 
SELECT 

GRAPHICS MASK 

MEMORY DATA 

MEMORY REFRESH 

PATTERN REGISTER OR PATTERN MULTIPLIER 

PROGRAMMABLE LOGIC ARRAY 

SCROLL MAP OR DATA BUS 

TEXT MASK 

B.3.1 Test Drives A and B Selection 

Possible Source/ 
Corrective Action 

The Test Drives A and B selection checks disk drives A and B only. Use the Disk System selection from 
the Individual Test Menu described in Paragraph 8.3.3 to check drives C and D. 

B.3.2 Test Computer Selection 
The Test Computer selection checks most of the basic Rainbow computer functions including extended 
memory. It does not check other options or the line drivers on each port. It is a collection of individual tests 
that run one after the other. The Test Computer selection takes about 30 minutes to run; so use it only 
when you cannot find the problem with some other shorter test. After the Test Computer selection finds 
the trouble and you replace the failing part, do not run the Test Computer selection again to verify the fix. 
Run the test that found the trouble from the Individual Test Menu described in Paragraph 8.3.3. 

B.3.3 Display Individual Test Menu Selection 
The Display Individual Test Menu selection, shown in Figure B-4, displays the individual tests that are 
included in the Test Computer selection. In addition, some tests require loopback connectors and user 
interaction and there are tests which the customer may add for optional equipment. 
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INDIVIDUAL TEST MENU 

[1] MEMORY (8088) [9] KEYBOARD 
[10] MEMORY (SET-UP) [2] MEMORY (8088/Z80) 

[3] VIDEO CONTROLLER 
[4] DISK SYSTEM 

[11] COMMjPRINTER EXT. LOOPBACK 
[12] SYSTEM INTERACTION 

[5] COMMjPRINTER/KEYBOARD PORT 
[6] PRINTER CONFIDENCE 
[7] VIDEO ALIGNMENT PATIERN 
[8] MEMORY (Z80) 

[14] COMMUNICATIONS OPTION 
[15] GRAPHICS OPTION 
[16] WINCHESTER OPTION 

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 

MR-11196 

Figure 8-4 Individual Test Menu 
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The following paragraphs summarize the individual test selection. Press the Help key for additional 
information on each test. 

I. MEMOR Y (8088) - The Memory (8088) test checks the memory including the optional 
memory board, if present. If you replace the memory board or add components to the memory 
board, use this test and the Memory (8088/Z80) test to verify that the new memory board 
works correctly. 

2. MEMOR Y (8088/Z80) - This test checks the memory that is shared between the two internal 
processors. 

3. VIDEO CONTROLLER - This test checks refresh signal timing, internalloopback signals, and 
displays each of the special video capabilities of the screen for 20 seconds. You must watch the 
screen to check these capabilities. To begin the displays, press the Resume key. To hold a 
display, press the Interrupt key. To continue to the next display, press the Resume key. 

4. DISK SYSTEM - This diagnostic tests disk drives A and B, C and D, or all of them. This 
performs the same test as the drives A and B selection described in Paragraph B.3.1, however, it 
allows you to test drives C and D also. 

5. COMM/PRINTER/KEYBOARD PORT - This test checks all internal data transmission 
paths except for the line driver circuits, on the system module. A loopback plug is not required 
for this test. 

6. PRINTER CONFIDENCE TEST - This test checks the printer. Press the Escape key. Type 
your test message on the keyboard, then press the Escape key again. To stop the test, press the 
Escape key again or press the Return key. 

7. VIDEO ALIGNMENT PATTERN - This test fills the entire screen with E's to help you 
perform screen adjustments and check intensity, sizing and spacing of characters. When the 
graphics option is present, this test produces a pattern with center cross hairs and corner marks 
that you can match with a transparent template (part number 29-24371-00). 

8. MEMORY (Z80) - This test checks the 2K byte Z80A processor memory on the system 
module. 

9. KEYBOARD - This test draws a complete keyboard on the screen. When you press a key, the 
monitor will indicate whether the key works. Press the Help key for information on exceptions. 
To exit the test, type out the letters. 

10. MEMORY (SET-UP) - This test checks the nonvolatile memory which saves Set-Up selections 
after power is turned off. 

11. COMM/PRINTER EXTERNAL LOOPBACK - This test checks the communications and 
printer circuits including the line drivers on the system module that could not be checked with 
selection 5 above. You must install a loopback connector on both the COMM connector and the 
PRINTER connector before you can run this test. 

12. SYSTEM INTERACTION - This test exercises all system tasks at once to check for timing 
problems. If an error is detected, the test reduces the number of tasks competing for system 
resources to detect the failure. 

13. Not used. 
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NOTE 
Tests 14, 15, and 16 are diagnostic tests shipped 
with each option. Using selection 4 from the Main 
Diagnostic Menu, you can add these tests to your 
Rainbow diagnostic diskette (version 2.0 or higher). 
You cannot add these tests to Version 1.0 of the 
diagnostic diskette (part numbers BL-T309A-BV 
and BL-T309B-BV). Therefore, if you have Version 
1.0, run these tests from the diagnostic diskette that 
comes with the option. 

14. COMMUNICA TlONS OPTION - This selection contains the internal and external diagnostic 
tests that come with the extended communications option. A loopback plug (part number 
12-15336-04) is required for the external diagnostic test. See the Rainbow™ Pocket Service 
Guide (EK-PClOO-PS) to run this test. 

15. GRAPHICS OPTION - This selection contains the color/graphics diagnostic that comes with 
the color/graphics option. See the Rainbow™ Pocket Service Guide (EK-PClOO-PS) to run 
this test. 

16. WINCHESTER OPTION - This selection contains the hard disk diagnostic (also on the 
Rainbow Hard Disk Utility Program diskette) that comes with the Winchester (hard disk) 
option. See the Rainbow™ Pocket Service Guide (EK-PCIOO-PS) to run this test. 

B.3.4 Install New Diagnostic Test Selection 
This selection is a feature that allows you to add the tests for each option to your diagnostic diskette. Each 
new option has a diskette with the diagnostic tests for that option. Use the Install New Diagnostic selection 
on the Main Diagnostic Menu to copy this new test to the Rainbow diagnostic diskette. Type 4, press the 
Return key and follow the instructions on the screen. To select the test for a particular option, display the 
Individual Test Menu (Figure B-4), type the number of the test (14, 15, or 16), and press the Return key. 

NOTE 
You cannot use this feature if you have an early 
Rainbow diagnostic diskette, part numbers BL­
T309A-BV or BL-T309B-BV. 

B.4 EXITING A DIAGNOSTIC 
To return to the Main System Menu from a diagnostic program, follow the instructions on the screen. 
Reset the computer by entering Set-Up and pressing <CtrIjSet-Up>. If you cannot enter Set-Up, you will 
have to set the power switch to 0, and then back to 1. 
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APPENDIX C 
CHARACTER GENERATOR ROM CODES 

The character generator ROM contains the bit patterns needed to display the characters of the following 
character sets. 

• UK (United Kingdom) 
• ASCII (American Standard Code for Information Interchange) 
• SG (Special graphics) 
• DEC multinational character set (displayable right-half only) 

The character generator ROM also contains space for 31 additional displayable characters reserved for 
future use. 

Table C-llists the characters and corresponding codes available for display in the PC I OO-B computer. The 
codes are actually a part of the address of the bit-map of that character in the character generator ROM. 
They are the eight most significant bits of the 12-bit ROM address. The four least significant bits of the 
address select the proper scan line (1-10) within the character. 

NOTE 
All reserved characters are displayed as a reversed 
question mark. 
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Table C-l Displayable Character Codes 

Character Code Character Code Character Set* 
in RAM Received 
8-Bits (H) 7-Bits UK ASCII SG Name of Character 

00 00 X X X Null, ignored on RCV, displays a blank 
5F X Blank 

01 60 X Diamond 
02 61 X Checkerboard (BLOB) 
03 62 X HT (horizontal tab) 
04 63 X FF (form feed) 
05 64 X CR (carriage return) 
06 65 X LF (line feed) 
07 66 X Degree symbol 
08 67 X Plus/minus sign 
09 68 X NL (new line) 
OA 69 X VT (vertical tab) 
OB 6A X Lower right corner 
OC 6B X Upper right corner 
00 6C X Upper left corner 
OE 60 X Lower left corner 
OF 6E X Crossing lines 
10 6F X Horizontal line, scan 1 
11 70 X Horizontal line, scan 3 
12 71 X Horizontal line, scan 5 
13 72 X Horizontal line, scan 7 
14 73 X HorizontaJ line, scan 9 
15 74 X Left'T' 
16 75 X Right'T' 
17 76 X Bottom'T' 
18 77 X Top'T' 
19 78 X Vertical bar 
lA 79 X Less than or equal 
IB 7A X Greater than or equal 
IC 7B X PI symbol 
10 7C X Not equal sign 
IE 70 X U.K. pound sterling sign 
IE 23 X u.K. pound sterling sign 
IF 7E X Centered dot 
20 20 X X X Space 
21 21 X X X Exclamation point 
22 22 X X X Double quotes 
23 23 X X X Number sign (pound sign) 
24 24 X X X Dollar sign 
25 25 X X X Percent sign 
26 26 X X X Ampersand sign 
27 27 X X X Single quote 
28 28 X X X Left parentheses 
29 29 X X X Right parentheses 

* UK = United Kingdom. ASCII = American Standard Code for Information Interchange. sa = Special Graphics. 
An X in the character set column means a RAM translation is required of 7-bit National Replacement Character codes to 
DEC Multinational Character codes. 
Character set columns not marked indicate code translation is not required. 
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Table C-t Displayable Character Codes (Coot) 

Character Code Character Code Character Set* 
io RAM Received 
8-Bits (H) 7-Bits UK ASCII SG Name of Character 

2A 2A X X X Asterisk sign 
2B 2B X X X Plus sign 
2C 2C X X X Comma 
2D 2D X X X Dash (minus sign) 
2E 2E X X X Period 
2F 2F X X X Slash (fraction bar) 
30 30 X X X Numeral 0 
31 31 X X X Numeral 1 
32 32 X X X Numeral 2 
33 33 X X X Numeral 3 
34 34 X X X Numeral 4 
35 35 X X X Numeral 5 
36 36 X X X Numeral 6 
37 37 X X X Numeral 7 
38 38 X X X Numeral 8 
39 39 X X X Numeral 9 
3A 3A X X X Colon 
3B 3B X X X Semicolon 
3C 3C X X X Left angle bracket 
3D 3D X X X Equals sign 
3E 3E X X X Right angle bracket 
3F 3F X X X Question mark 
40 40 X X X At sign 
41 41 X X X Capital A 
42 42 X X X Capital B 
43 43 X X X Capital C 
44 44 X X X Capital D 
45 45 X X X Capital E 
46 46 X X X Capital F 
47 47 X X X Capital G 
48 48 X X X Capital H 
49 49 X X X Capital I 
4A 4A X X X Capital J 
4B 4B X X X Capital K 
4C 4C X X X Capital L 
4D 4D X X X Capital M 
4E 4E X X X Capital N 
4F 4F X X X Capital 0 
50 50 X X X Capital P 
51 51 X X X Capital Q 
52 52 X X X Capital R 
53 53 X X X Capital S 
54 54 X X X Capital T 
55 55 X X X Capital U 

* UK = United Kingdom, ASCII = American Standard Code for Information Interchange, SG = Special Graphics. 
An X in the character set column means a RAM translation is required of 7-bit National Replacement Character codes to 
DEC Multinational Character codes. 
Character set columns not marked indicate code translation is not required. 
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Table C-l Displayable Character Codes (Coot) 

Character Code Character Code Character Set* 
io RAM Received 
8-Bits (H) 7-Bits UK ASCII SG N arne of Character 

56 56 X X X Capital V 
57 57 X X X Capital W 
58 58 X X X Capital X 
59 59 X X X Capital Y 
5A 5A X X X Capital Z 
5B 5B X X X Left square brackets 
5C 5C X X X Backslash 
5D 5D X X X Right square brackets 
5E 5E X X X Circumflex 
5F 5F X X X Underline 
60 60 X X Accent grave 
61 61 X X Lowercase A 
62 62 X X Lowercase B 
63 63 X X Lowercase C 
64 64 X X Lowercase D 
65 65 X X Lowercase E 
66 66 X X Lowercase F 
67 67 X X Lowercase G 
68 68 X X Lowercase H 
69 69 X X Lowercase I 
6A 6A X X Lowercase J 
6B 6B X X Lowercase K 
6C 6C X X Lowercase L 
6D 6D X X Lowercase M 
6E 6E X X Lowercase N 
6F 6F X X Lowercase 0 
70 70 X X Lowercase P 
71 71 X X Lowercase Q 
72 72 X X Lowercase R 
73 73 X X Lowercase S 
74 74 X X Lowercase T 
75 75 X X Lowercase U 
76 76 X X Lowercase V 
77 77 X X Lowercase W 
78 78 X X Lowercase X 
79 79 X X Lowercase Y 
7A 80 X X Lowercase Z 
7B 7B X X Left braces 
7C 7C X X Vertical line (broken) 
7D 7D X X Right braces 
7E 7E X X Tilde 
7F 7F X X X Reserved for character generator ROM 

CHECKSUM. This character code displays 
miscellaneous characters and should not be 
used. 

* UK = United Kingdom, ASCII = American Standard Code for Information Interchange, SG = Special Graphics. 
An X in the character set column means a RAM translation is required of 7-bit National Replacement Character codes to 
DEC Multinational Character codes. 
Character set columns not marked indicate code translation is not required. 
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Character Code 
in RAM 
8-Bits (H) 

80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
8A 
8B 
8C 
80 
8E 
8F 
90 
91 
92 
93 
94 
94 
95 
96 
97 
98 
99 
9A 
9B 
9C 
90 
9E 
9F 
AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
AA 
AB 

Table C-l Displayable Character Codes (Cont) 

Character Code 
Received 
7-Bits 

Character Set* 

UK ASCII SG Name of Character 

x X X Unfilled rectangle for 'auto-blanked cursor' 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Reserved 
Not used 
Inverted exclamation point 
Cent sign 
U.K. pound sterling sign 
Reserved (DEC STD 169) 
Yen sign 
Reserved (DEC STD 169) 
Section sign 
General currency sign 
Copyright sign 
Feminine ordinal indicator 
Left angle quotation marks 

* UK = United Kingdom, ASCII = American Standard Code for Information Interchange, SG = Special Graphics. 
An X in the character set column means a RAM translation is required of 7-bit National Replacement Character codes to 
DEC Multinational Character codes. 
Character set columns not marked indicate code translation is not required. 
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Character Code 
in RAM 
8-Bits (H) 

AC 
AD 
AE 
AF 
BO 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BA 
BB 
BC 
BD 
BE 
BF 
CO 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
CA 
CB 
CC 
CD 
CE 
CF 
DO 
01 
02 
03 
D4 
D5 

Table C-l Displayable Character Codes (Cont) 

Character Code 
Received 
7-Bits 

Character Set* 

UK ASCII SG Name of Character 

Reserved (DEC STD 169) 
Reserved (DEC STD 169) 
Reserved (DEC STD 169) 
Reserved (DEC STD 169) 
Degree sign 
Plus/minus sign 
Superscript 2 
Superscript 3 
Reserved (DEC STD 169) 
Micro sign 
Paragraph sign 
Middle dot 
Reserved (DEC STD 169) 
Superscript 1 
Masculine ordinal indicator 
Right angle quotation mark 
Fraction 1/4 
Fraction 1/2 
Reserved (DEC STD 169) 
Inverted question mark 
Capital A with grave accent 
Capital A with acute accent 
Capital A with circumflex accent 
Capital A with tilde 
Capital A with umlaut 
Capital A with ring 
Capital AE with dipthong 
Ca pi tal C with cedilla 
Capital E with grave accent 
Capital E with acute accent 
Capital E with circumflex accent 
Capital E with umlaut 
Capital I with grave accent 
Capital I with acute accent 
Capital I with circumflex accent 
Capital I with umlaut 
Reserved (DEC STD 169) 
Capital N with tilde 
Capital 0 with grave accent 
Capital 0 with acute accent 
Capital 0 with circumflex accent 
Capital 0 with with tilde 

* UK = United Kingdom, ASCII = American Standard Code for Information Interchange, SG = Special Graphics. 
An X in the character set column means a RAM translation is required of 7-bit National Replacement Character codes to 
DEC Multinational Character codes. 
Character set columns not marked indicate code translation is not required. 
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Character Code 
in RAM 
8-Bits (H) 

06 
07 
08 
09 
OA 
OB 
OC 
00 
OE 
OF 
EO 
E1 
E2 
E3 
E4 
E5 
E6 
E7 
E8 
E9 
EA 
EB 
EC 
ED 
EE 
EF 
FO 
F1 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 
FA 
FB 
FC 
FD 
FE 
FF 

Table C-l Displayable Character Codes (Cont) 

Character Code 
Received 
7-Bits 

Character Set* 

UK ASCII SG Name of Character 

Capital 0 with umlaut 
Capital OE with dipthong 
Capital 0 with slash 
Capital U with grave accent 
Capital U with acute accent 
Capital U with circumflex accent 
Capital U with umlaut 
Capital Y with umlaut 
Reserved (DEC STD 169) 
German small sharp S 
Lowercase A with grave accent 
Lowercase A with acute accent 
Lowercase A with circumflex accent 
Lowercase A with tilde 
Lowercase A with umlaut 
Lowercase A with ring 
Lowercase AE with dipthong 
Lowercase C with cedilla 
Lowercase E with grave accent 
Lowercase E with acute accent 
Lowercase E with circumflex accent 
Lowercase E with umlaut 
Lowercase I with grave accent 
Lowercase I with acute accent 
Lowercase I with circumflex accent 
Lowercase I with umlaut 
Reserved (DEC STD 169) 
Lowercase N with tilde 
Lowercase 0 with grave accent 
Lowercase 0 with acute accent 
Lowercase 0 with circumflex accent 
Lowercase 0 with tilde 
Lowercase 0 with umlaut 
Lowercase OE with dipthong 
Lowercase 0 with slash 
Lowercase U with grave accent 
Lowercase U with acute accent 
Lowercase U with circumflex accent 
Lowercase U with umlaut 
Lowercase Y with umlaut 
Reserved (DEC STO 169) 
Not allowed; this is 'termination' code 

* UK = United Kingdom, ASCII = American Standard Code for Information Interchange, SG = Special Graphics. 
An X in the character set column means a RAM translation is required of 7-bit National Replacement Character codes to 
DEC Multinational Character codes. 
Character set columns not marked indicate code translation is not required. 
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A 

Access Time 

Address 

Alphanumeric 
Character 

ANSI 

Answerback Message 

Architecture 

ASCII 

ASCII Code 

Assembly 

Asynchronous 

APPENDIX D 
GLOSSARY 

A 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). 

American National Standards Institute, 1430 Broadway, New 
York, N.Y. 10018. The Rainbow computer responds to certain 
control functions standardized by ANSI. 

A short message of up to 20 characters that the Rainbow comput­
er transmits upon receipt of an enquiry control (ENQ) character; 
generated by a <CtrIfBreak> and sent to a remote computer or 
(optionally) upon first starting communications in the terminal 
mode. 

A basic building blocks of a hardware or software system. 

American Standard Code for Information Interchange. 

A standard code consisting of 7-bit coded characters (8 bits 
including parity check), used for information interchange among 
data processing systems, data communications systems, and asso­
ciated equipment. The ASCII set includes numbers, letters, punc­
tuation, and control characters. 

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 can be executed. 

Pertaining to a communications method in which the data has its 
own synchronizing information in start and stop bits. This method 
allows the transmitting and receiving devices to internally process 
data at their optimum speed. 

D-l 



Attribute 

Attribute RAM 

Auto-Answerback 

Auto-Screen Blank 

Auto-Wrap 

Auto-XON/XOFF 

Auxiliary Memory 

B 

Baud 

Baud Rate 

Binary 

Block Diagram 

Bit 

Bootstrap 

A characteristic assigned to a character or a word, such as bold­
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 computer that allows it to send its 
answerback message to a host computer when communications 
are established between computers. 

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

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

A feature in the Rainbow computer that automatically synchro­
nizes it to a remote computer so not to lose data. 

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

1) A unit of signaling speed equal to the number of discrete 
conditions or signal events per second in Morse code, one b/ps in a 
train of binary signals, and one 3-bit value per second in a train of 
signals each of which can assume one of eight different states. 2) 
In asynchronous transmission, the unit of modulation rate corre­
sponding to one unit of interval per second. For example, if the 
duration of the unit interval is 20 ms, the modulation rate is 50 
baud. 

Synonymous with signal events per second and measures serial 
data flow between a computer and/or communications devices. 
(See Baud.) 

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

A simplified drawing that uses boxes and interconnecting lines to 
represent system components and their relationships. 

1) A binary digit whose value is either zero or one. 2) The smallest 
unit of data in a computer. 

1) A technique or device designed to bring itself into a desired 
state by means of its own action. For example, a machine routine 
whose first few actions are sufficient to bring the rest of itself into 
the computer from an input device. 2) A program that loads the 
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Break 

Buffer 

Bus 

Byte 

c 
CCITI 

Channel 

Character 

Character Generator 

Character Set 

Checksum 

Chip 

Command 

Communications 
Controller 

operating system. The program only requires 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 that 
generates such a signal. 

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

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

A group of binary digits that represents a unit of information, 
such as a letter of the alphabet, a numeral, a symbol, and so on. In 
the Rainbow computer, a byte consists of eight binary digits (bits). 

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

A path for electrical transmission between two points. 

A letter, a digit, a symbol, or an operation (such as a space, 
carriage return, tab, and so on) 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 a circuit receives an 8-bit code. 

A group of characters, each of which the computer recognizes in 
the form of 8 binary digits. The Rainbow computer character set 
consists of up to 255 characters, including foreign characters and 
symbols. 

A value which is the arithmetic sum of all bytes in a program or 
program segment. The checksum verifies that the entire program 
is loaded without error. 

A thin slice of silicon or germanium containing electronic circuits. 
The chip is embedded in a multilead carrier that is typically 
soldered or plugged into a printed circuit board. 

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

Circuits interfacing the computer with another computer. 

0-3 



Component 

Contention 

Control (Ctrl) 

Control Character 

Control Function 

Controller 

CP/M-86 

CRT 

Cursor 

Cyclic Redundancy 
Check (CRC) 

D 

Data 

Default 

Delimiter 

Diagnostic Program 

Direct Memory Access 
(DMA) 

A functional part of a system, subsystem, module, and so on. 

A conflict between the two processors over a signal's availability 
in the Rainbow computer. 

The key that starts a control function. 

A nondisplayable character, such as return, space, horizontal tab, 
and so on that in a particular context initiates, modifies, or halts 
operation. 

An action affecting the processing, transmitting, or interpreting of 
data. 

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

An operating system used with the Rainbow computer which 
Digital Research Inc., developed. 

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

A blinking marker on the screen indicating where the next charac­
ter typed will be placed. 

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 on a diskette, for example. 

A selection value which the computer assumes when the user does 
not supply a specific value. 

A character terminating a character string or message, or separat­
ing it from the surrounding text. 

A program detecting and isolating malfunctions. 

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

Diskette 

Display 

Dot 

Dual-Diskette Drive 

Dual Processor 

Duplex 

Dynamic RAM 

E 

EIA 

Emulation 

EOT 

Escape (ESC) 

Escape Sequence 

Extended 
Communications 

A flat, circular, rigid platter with a magnetic coating on which 
information is stored. It features faster access time and greater 
storage capacity than a diskette. 

A flat, circular, flexible, plastic platter (similar to a 45-rpm pho­
nograph record) that stores information. Normally, the diskette is 
housed in a square cover with cutouts to allow its use 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 using a single motor to spin two diskettes for 
magnetically recording or reading information. 

Using 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 using the presence or absence of a capacitive 
charge to store a value. The charge must be refreshed 
periodically. 

1) Electronic Industry Association, 2001 Eye Street, N.W., 
Washington, D.C. 20006. 2) A communications standard set by 
the EIA. 3) A signal conforming to EIA standards. 

A Rainbow computer feature enabling control functions similar to 
those of the VT52 DECscope or those that agree with current 
ANSI standards. 

End-of-transmission control character, created by typing 
control/D. 

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

A series of characters instructing the computer to perform a 
specific operation. The first is the Escape character. For example, 
the three characters ESC, C, and B, instruct the computer to 
consider the characters following as part of the British character 
set. 

A Rainbow computer option that provides an additional general­
purpose port and a special high-speed port. 
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F 

FCC 

FDXA 

FDXB 

FDXC 

Firmware 

Floppy Disk 

Formatted Diskette 

Function Keys 

H 

Hardware 

Head 

Hertz (Hz) 

Hexadecimal (Hex) 

Host Processor 

Federal Communications Commission, Washington, D.C. 

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. 

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

A diskette. 

A diskette with its data track pattern already recorded on its 
surface. 

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 
that the software system assigns to these keys. 

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

An electromagnetic device that reads data from, writes data to, or 
erases data from a diskette, disk, or tape. 

A unit of frequency equal to one cycle per second. 

Pertaining to a selection, choice, or condition that has sixteen 
possible values or states. ,These values or states usually contain 10 
digits and six letters A-F. Hexadecimal digits are equivalent to a 
power of 16. 

A computer system containing an operating system that other 
computing systems or terminals can use by being electrically con­
nected to it. 
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I 

Index 

Instructions 

Integrated Circuit 
(IC) 

Interface 

Interlace 

Interrupt 

K 

Key 

Keyboard 

Keyclick 

L 

Large Scale 
Integration (LSI) 

1) To move the cursor down to the same character position on the 
next line. 2) A small hole in the diskette marking the beginning of 
the recorded tracks. 

A repertoire of commands to the computer which follows a specif­
ic format. The command repertoire 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 allowing 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. 

1) Suspending a process, such as the execution of a computer 
program, in a way that the process can be resumed. 2) To stop a 
process in such a way that it can be resumed. 3) In data transmis­
sion, taking an action at a receiving station which causes the 
transmitting station to terminate a transmission. 

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

A set of keys on or connected to a terminal. The keyboard causes 
the computer to generate alphanumeric characters or symbols 
when you press its keys. It enables you to input text and instruc­
tions to the computer. 

An audible sound that the tone generator inside the keyboard 
makes when a key is pressed. In the Rainbow computer the 
keydick volume is adjustable in Set-Up. 

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. 
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LED 

Line Attribute 

Load 

M 

Mark State 

Matrix 

Megabyte (Mbyte) 

Megahertz (MHz) 

Memory Map 

Menu 

Microprocessor 

Mnemonic 

Modem 

Module 

Monitor 

Monochromatic 

MPSC 

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

An attribute affecting 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 I 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 measurement of storage capacity, abbreviated as Mbyte. One 
Mbyte is equal to a million bytes (characters). 

A unit of frequency equal to one million cycles per second. 

A listing of addresses or symbolic representations of addresses 
defining 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. 

A part of a microcomputer containing the circuits for fetching, 
decoding, and executing programmed instructions and maintain­
ing the status of results as the program is executed. 

Symbol or symbols used instead of terminology more difficult to 
remember. A mnemonic usually has two or three letters. 

Acronym for a device that modulates and demodulates a signal 
transmitting and receiving data over telephone lines. 

Usually refers to a plug-in electronic circuit board. For example, 
the RX50 controller module, extended communications modub, 
and so on. 

1) The device containing the video screen. 2) The video screen 
itself. 3) Software or hardware that observes, supervises, controls, 
or verifies the operations of a system. 

Having only one color. 

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

Multiplexer (MUX) 

N 

New Line Mode 

Nonvolatile 
Memory (NVM) 

Nonvolatile RAM 

Null Modem Cable 

o 
Octal 

Off-Line 

On-Line 

Operating System 

Overrun Error 

p 

Palette 

Parallel 

A disk operating system that Microsoft Corporation developed, 
used widely with personal computers. 

A circuit that allows selecting one of two or more input signals as 
the output signal. 

A feature in the Rainbow 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 that can have its contents changed. The data, 
however, is not lost when the computer power is turned off. 

Same as nonvolatile memory. 

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

A number system with a radix of eight. 

Pertaining to equipment or devices that are not under the direct 
control of a computer. For example, when a hard copy terminal is 
off-line, you can use it as a typewriter. 

Pertaining to equipment, devices, and events that are in direct 
communication with the CPU and thereby under its control. 

A structured set of software routines that controls the execution 
sequence of programs run on a computer; supervises the 
input/output activities of these programs, and supports the devel­
opment of new programs through such functions as assembly, 
compilation, editing, and debugging. 

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

A choice of colors available for computer graphics. 

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

Peripheral Device 

Phase Locked Loop 
(PLL) 

Polling 

Priority 

Program 

Protocol 

PUSART 

R 

Random Access 

1) A method of checking for correct data which 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. 

A general term designating various kinds of machines which oper­
ate in combination or conjunction with a computer and mayor 
may not be physically part of the computer. Peripheral devices 
typically display computer data; store data from the computer 
and return data to the computer on demand; prepare data for 
human use; or acquire data from a source and convert it to a form 
for the computer's use. Peripheral devices include printers, key­
boards, graphic display terminals, paper tape readers/punches, 
analog-to-digital converters, disk drives, and tape drives. 

A circuit separating and synchronizing the data and clocks from 
the raw read data received from the diskette drive or Winchester 
hard disk 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. 

A 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. 

A formal set of conventions governing the format, sequence, and 
relative timing of message exchange between two communications 
processes. 

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

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

Raster Scan 

Read-Only Memory 
(ROM) 

Refresh 

Reverse Screen 

Reverse Video 

Rollover 

RS-232-C 

RS-423 

s 
Screen Attribute 

Screen Memory 

Screen Width 

Scrolling 

A computer's main memory to which data is written and from 
which data is read. Adding a memory extension option expands 
this memory in the Rainbow computer. 

A deflection technique that causes the cathode ray tube (CRT) 
electron beam to move in a predefined left-to-right, top-to-bottom 
pattern across the CRT's face irrespective of the displayed image. 
The computer provides video signals which blank or unblank the 
beam to display the required image. 

1) The Rainbow computer memory that contains the instructions 
for the power-up and reset sequences, self test, VTI02 emulation, 
and the program that interprets the keyboard's keys. 2) Firmware. 
The information in read-only memory cannot be changed. 

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

A screen attribute. When this 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 displayable characters. 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 lines of characters on a video monitor in a 
direction toward the top or bottom of the screen. 
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SCS Sequence 

Sector 

Serial Transmission 

Set-Up 

Shared Memory 

Smooth Scroll 

Software 

Space 

Split Screen 

Start Bit 

Static RAM 

Stop Bit(s) 

Synchronization 

Synchronous 
Communication 

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

1) One-tenth of a track on a diskette; it holds 512 bytes (charac­
ters). 2) One-sixteenth of a track on a hard disk; it holds 512 bytes 
( 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, and so on. 

A part of the random access memory that both processors can 
access. 

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

The computer programs necessary for doing useful work with the 
computer. Software is generally meant to include the operating 
system. Software can be stored on magnetic devices such as disks 
and diskettes. It is soft because it can be readily changed or 
destroyed. 

Absence of a signal on a 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 is always a 
space. 

Memory devices that do not require periodic refresh cycles, unlike 
dynamic RAMs which must be refreshed by external logic. 

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. 
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System 

T 

Terminal Mode 

Track 

u 
Unit 

v 
Vector 

Vectored Interrupt 

Voltage Controlled 
Oscillator (VCO) 

w 
Wait State 

x 
XONjXOFF 

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

1) An operational mode in the Rainbow computer that allows it to 
act like a terminal, such as a VT 1 02 video terminal. 2) Selection 
T on the Main System Menu. 

A path on a diskette or hard disk that holds data. Eighty tracks on 
each diskette are used in the RX50 diskette drive, and 612 tracks 
on each of the two hard disks used in the RD51 disk drive. 

A major component of a system, such as the keyboard, the moni­
tor, and so on. 

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

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

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 synchronizing the Rainbow computer to 
a remote computer so 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
XONjXOFF.) 
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A 

ANSI (American National Standards Insti­
tute), 2-7, D-1 
ANSI/VT52, 2-7, 2-8 
Answerback message, 2-11 
ASCII (American Standard Code for Informa­
tion Interchange), 3-23, 3-56, D-1 
Asynchronous mode register, 3-52 
Auto-answerback, 2-11 
Auto-boot, 2-1 

Power on without auto-boot, 2-1, 2-2 
Power on with auto-boot, 2-3, 2-4 

Attribute RAM, 3-18 
Auto-repeat, 2-10 
Auto-screen blank, 2-11 
Auto-wrap, 2-11 
Auto-XON/XOFF, 2-8 

selection, 2-11 

B 

Baud rate, 3-44 
communications register, 3-51, 3-52 
printer register, 3-55, 3-56 

Baud rate generator, 3-5, 3-45 
Bell volume, 2-15 
Bisynchronous communications, 3-44, 3-53 
Break, 2-8, 2-11 
Buffered output data bus, 3-6 

c 
Cables, modem, A-2 
Changing memory size, 1-10 
Character generator, 3-23 
Character generator ROM codes, 3-28, 3-29 
Character sets 

defined, 2-12 
displayable character codes, C-1-7 
selection, 2-12 

Clock circuit, 3-3 
Coler/graphics connector signals, 3-78-80 
Color/graphics option specifications, 1-10, 1-11 
Color monitor specifications, 1-11, 1-12 
Commands, hard disk control 

format command, 4-28 
read sector command, 4-29 
restore command, 4-27 
scan ID command, 4-27 
seek command, 4-27 

INDEX 
write sector command, 4-29 

Communications connector, 3-66 
location, 3-4 
signal and pin assignments, 3-67-69 

Communications protocols, 2-13, 3-44, 3-66 
Communications registers 

control, 3-38, 3-39 
status, 3-36-38 

Composite video output signal, 3-29 
Control key, 2-6, 2-9, 2-11, 2-12, 2-17 
Correspondence, data processing keyboard 
Set-Up feature, 2-10 
CPM-86/80 operating system Start-up 
message, 2-3 
Cursor 

control keys, 2-6 
phantom, 2-11 
selection, 2-10 

Cyclic redundancy check (CRC), 1-13, 3-44, 
3-53, 3-54, D-4 

D 

Data separator circuit, 4-12 
Data terminal ready (DTR), 3-38, 3-39, 3-67, 
3-69, 3-70 
Default character set, 2-11 
Diagnostic registers 

read register: 8088, 3-36, 3-37 
write register: 8088, 3-31-36 

Disconnect character use, 2-12 
Disconnect delay, 2-12 
Disk drive connectors, system module 

connector signals, 3-72, 3-73 
location, 3-5 
signal description, 3-74, 3-75 

Disk drive controller, 4-1 
data transfer rate, 4-35 
error rate, 4-35 
precompensation, 4-36 
sector format, 4-36 
track format, 4-36 

Diskette based diagnostics, B-1 
Diskette diagnostic, B-9 

main diagnostic menu, B-10 
test messages, B-11-20 
test selection, B-20-23 

Diskette drive connector, system module 
location, 3-4 
signal and pin assignment, 3-81-84 

Diskette drive registers 
control: Z80A, 3-39, 3-43, 3-44 
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status: Z80A, 3-39, 3-41, 3-42 
Diskette drive specifications, 1-8, 1-9 
Diskettes, 2-1 
Duplex communications, 2-13, 3-66, D-5 
Dynamic RAM, 3-16, 3-17 

E 

Emulation VT52/ ANSI, 2-10 
Environmental specifications, 1-6 
Error messages 

diskette-based diagnostic, B-11-20 
ROM-based diagnostic, B-3-9 

Error message display, 2-5 
Extended communications option 

connector signals, 3-71-73 

F 

signal description, 3-74, 3-75 
specifications, 1-12, 1-13 

Fan bracket assembly cabling, 5-3, 5-4 
Fan, dc, 5-1-4 
FDXA, 2-13, 3-66, D-6 
FDXB, 2-13, 3-66, D-6 
FDXC, 2-13, 3-66. D-6 
Firmware, 3-64-66, 3-68 
Formatted diskette, 2-1 

G 

General/diagnostic control register Z80A 
description, 3-43 
format, 3-43 

General/diagnostic status register Z80A 
description, 3-42 
format, 3-42 

H 

Hard disk drive controller 
block diagram, 4-6 
commands, 4-27-29 
general description, 4-2 
interconnect cable wiring, 4-4 
physical description, 4-3 
specifications, 4-35 

Hard disk drive controller connectors 
location, 4-3 
signal description, 4-30-34 

Hard disk drive interconnect cable, 4-3, 4-4 
Hard disk drive registers 

command/status, 4-20-23 
cylinder high, 4-18 
cylinder low, 4-18 
data buffer, 4-14, 4-15 
drive status, 4-13, 4-23, 4-26 
error/precompensation, 4-15, 4-16 
SDH byte, 4-19 
secondary command/status, 4-13, 4-22, 

4-24, 4-25 

I 

sector count, 4-17 
sector number, 4-17 

I/O addresses 
8088, 3-20 
Z80A,3-21 

I/O decoders 
8088 I/O decoders, 3-19 
Z80A I/O decoders, 3-20 

Individual test menu, B-21 
Internal diagnostic test messages, B-3-9 
Interrupt addresses, 8088, 3-22 
Interrupts 

K 

8088 interrupts, 3-21 
Z80A interrupts, 3-23 

Keyboard 
language selection, 2-12 
lock mode, 2-12 
Set-up key location, 2-6 
specifications, 1-7, 1-8 

Keyboard interface, 3-4 
8251A PUSART general description, 3-56 
8251A PUSART pin description, 3-57-59 
control register, 3-60, 3-61 
status register, 3-62, 3-63 
transmit and receive data registers, 3-63 

Keyboard/monitor connector signals, 3-70, 
3-71 
Keyclick, 2-10, 2-15 

volume, 2-15 

L 

Language ROM, 3-31 
Language ROM clusters, 3-31 
Language selection menu, 2-12 
Light display 

keyboard, 2-6 
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system unit, B-2 
Line attribute, 3-23, 3-24 
Local and line modes, 2-7 
Local echo, 2-11 
Lock mode, 2-12 

M 

Main diagnostic menu, B-I0 
Main System Menu, 2-2 
Main System Menu with message, 2-4 
Manuals 

reference, 1-13, 1-14,4-1,4-2 
Margin bell, 2-10 
Memory map 

8088 processor, 3-18 
Z80A processor, 3-18 

Memory option, 1-4 
Memory option connector signals, 3-75-78 
Memory option specifications, 1-10 
Memory size, 1-4 
MFM encoding, 4-12 
MHFU detection logic, 3-64, 3-65 
Miscellaneous set-up menu, 2-15 
Modem 

baud rate, 2-13 
data bits and parity, 2-11, 2-13 
protocol, 2-13 
set-up menu, 2-13 
stop bits, 2-11 

Monitor specifications 
color, 1-11, 1-12 
monochrome, 1-7 

Multinational character set, C-l 
Multiprotocol serial controller, 3-44 

communications channel, 3-51-54 

N 

general description, 3-44 
pin description, 3-45-50 
printer channel, 3-55, 3-56 

National Replacement Character codes, C-l 
New line mode, 2-11 
Nonvolatile memory, 3-17 
Null modem cable, 0-9 

o 
Operating information, 2-1-17 
Operating systems, 1-1, 1-5 
Option modules, 1-4, 1-5, 1- I 0-13 

Overrun error, 3-62, 0-9 

p 

Palette, 1-1 
Parameter settings Set-Up menu, 2-10 
Parameter settings, summary 2-8 
Parity 

changing, 2-13 
received characters, 2-11 

Parts list, A-I-3 
PCI00-B System module block diagram, 3-2 
PCI00-B System module physical layout, 3-4 
Phase locked loop, 4-12 
Power on error messages, 2-4, 2-5 
Power Set-Up feature, 2-11 
Power supply and fan assembly 

connector signals, 5-4 
functional description, 5-4, 5-5 
physical description, 5-1, 5-2, 5-3 
specifications, 1-6, 1-7, 5-7, 5-8 

Powering up the Rainbow PCI00-B computer 
2-1 ' 
Print, extent, 2-11 
Print termination character, 2-11 
Printer 

baud rate register format, 3-56 
connector signals, 3-69, 3-70 
data bits and parity, 2-14 
transmit and receive baud rate, 2-14 
Set-Up menu, 2-14 

Priority, interrupts, 3-24 
PUSART, 3-56 

R 

Rainbow model comparisons, 1-4 
Rainbow printer options, 1-5 
Read only memory (ROM) 3-16 
Recalling Set-Up features, 2-6 
Received character parity, 2-8, 2-11 
Received line signal detector (RLSO), 3-45, 
3-67, 3-68 
Recommended spares kit, A-I-3 
Reference documentation, 1-13, 1-14 
Reset, system, 2-1, 2-2, 2-6 
Reverse screen, 2-8, 2-10 
ROM based diagnostic, 3-64, B-1 
ROM language clusters, 3-31 
ROM selftest diagnostics, 3-65, B-1 
RX50 controller connector signals, 3-82-84 
RX50 specifications, 1-8, 1-9 
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s 
Saving Set-Up features" 2-6 
Screen attribute, 2-10 
Screen memory, 3-1, 3-2, 3-5, 3-24 
Screen width, 2-10 
Sector storage capacity 

R051 hard disk drive, 1-9 
RX50 dual-diskette drive, 1-8 

Selftest 
messages, 2-1-4 
selection, 2-1-4 

Serial transmission, 3-44, 3-45, 3-56, 0-12 
Set-Up features, 2-5-17 
Set-Up key location, 2-6 
Set-Up menus, 2-7 

auto-boot Set-Up menu (PCI00-B and 
100+ only), 2-16 

language selection menu, 2-12 
miscellaneous Set-Up menu, 2-15 
modem Set-Up menu, 2-13 
parameter settings Set-Up menu, 2-9-11 
printer Set-Up menu, 2-14 
tabs Set-Up menu, 2-9 

Setting up the computer, 2-5, 2-6 
Shared memory, 3-1, 3-3, 3-16 
Spare parts list, A-I-3 
Static RAM, 3-16, 3-19 
Stop bits, 2-11, 3-44, 3-52, 3-60, 3-62-64 
System module 

address and data busses, 3-4-7 
block diagram, 3-2 
connectors, 3-4, 3-66-84 
clock, 3-7 
features, 3-3 
firmware, 3-64, 3-65 
functional description, 3-4-66 
general description, 3-1-3 
memory, 3-1, 3-16-19 
physical description, 3-3, 3-4 
registers, 3-31-44 
specifications, 3-84, 3-85 

System reset, 2-1, 2-6 
System unit physical block diagram, 3-4 

T 

Terminal mode, 2-7 
Testing 

diskette diagnostic messages, B 11-20 
internal diagnostic messages, B-3-9 

Track storage capacity 
R050 dual-diskette drive, 1-8 

R051 hard disk drive, 1-9 
Transmit break, 2-11 

u 
Using diskettes, 2-1 
Using the operating system, 2-1 

v 
Vector interrupt addresses, 3-22 
Video monitor, color 

color/graphics connector signals, 3-79, 3-80 
specifications, 1-11, 1-12 

Video monitor, monochrome 
composite video signal, 3-29, 3-30 
composite video synchronous timing, 3-30 
specifications, 1-7 

Video processor 
buffered address bus, 3-6 
buffered data bus, 3-6 
functional description, 3-23 
interface, 3-24 
shared address bus, 3-6 

Voltage controlled oscillator (VCO), 4-11, 0-13 

w 
Wait state, 3-9, 3-15-17, 3-19 
WO 100 pin description, 4-7-4-10 
Winchester disk (see hard disk drive) 
Winchester subsystem connections, 4-2 
Winchester subsystem specifications, 4-35, 4-36 
Write precompensation register format, 4-16 

x 
XMT break (see break) 
XON/XOFF (see auto XON/XOFF) 

z 
Z80A processor, 3-12 
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address and data busses, 3-6 
I/O addresses, 3-21 
I/O decoders, 3-20 
interrupts, 3-21, 3-23 
memory map, 3-18 
pin descriptions, 3-12-15 
registers, 3-39-48 
shared memory, 3-19 




