






















































































































































































































































































The HK68N3D Monitor A-15 

6. Press <cr> to display the "LoadAddress" field. 

7. Type the address where execution begins. 

8. Press <cr> to display the "ROMBase" field. 

9. Type the ROM base address. 
10. Press <cr> to display the "ROMSize" field. 

11. Type the ROM size. 
12. Press ESC or Q to quit the display. 

13. Type nvupdate to save the new values. 

EXAMPLE 

In this example, nvdisplay and nvupdate are used to change the 
default boot device from the bus to the serial port. The changes 
are made to the "BootParams" group. 

1. At the monitor prompt, type: 
nvdisplay 

2. Press <cr> until the "BootParams" group is displayed. 

3. Press E to edit the group. 
4. Press <cr> until the "BootDev" field is displayed. 

5. Type the new value "Serial". 
6. Press <cr> until the "DevType" field is displayed. 

7. Type the new value for "DevType"j for example, 2 selects 
downloads in Heurikon binary format. 

8. Edit any other fields you want to modify. Whether you use 
the "DevType" and "DevNumber" fields depends on the 
application. 

9. Press ESC or Q to quit the display. 
10. Type nvupdate to save the new values. 

SETTING THE BUS CONTROL LATCH 

If you are using the HK68N3D monitor, use the command writemem to 
set the bus control latch (also see section 7.4). In this example, a series of 
writemem commands write the value 00380040'6 to the bus control latch. 
The effect of the write is to set the latch as follows: 

Set the slave address modifier bits to extended space (32-bit) 

Set the bus release mode to release-when-done via bus control bits 
BCO and BC1 

Set the replacement address to 0 (base of RAM) 

Set the slave address to 40000000,6. 
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EXAMPLE: Writing the value 00380040 to the bus control latch at 
address 02AOOOOO. 

writemem -b 02BOOOOC 0 Slave disable 

writemem -1 02AOOOOO 0 Bits 0, 8, 16 are O. 

writemem -1 02AOOOOO 0 Bits 1, 9, 17 are O. 

writemem -1 02AOOOOO 0 Bits 2, 10, 1B are O. 

writemem -1 02AOOOOO 00010000 1 on DB16 setting bit 19. 

writemem -1 02AOOOOO 00010000 1 on DB16 setting bit 20. 

writemem -1 02AOOOOO 00010000 1 on DB16 setting bit 21. 

writemem -1 02AOOOOO 00000001 1 on DBO setting bit 6. 

writemem -1 02AOOOOO 0 Bits 7, 16, 23 are O. 

writemem -b 02BOOOOC 1 Slave enable 
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DOWNLOADING APPLICATIONS AND DATA 

The monitor commands transmode, download, and call are 
used for downloading applications and data in hex-Intel format, 
S-record format, or binary format. 

trans mode stands for "transparent mode," which means that the 
console port is connected to the download port via software. In 
this mode, a terminal connected to the console port can 
communicate with a host connected to the download port 
through the HK68N3D as though the HK68N3D were 
transparent. This allows you to edit your source code, recompile, 
initiate and complete the download, and return to the monitor, all 
from one terminal. This is convenient for downloading, because a 
single control sequence issues a carriage return to the host and 
issues a download command to the HK68/V3D. 

Configuring the Download Port 

EXAMPLE 

In this example, the nvdisplay command changes fields in the 
"Download" group, which contains fields for port selection, baud 
rate, parity, number of data bits, and number of stop bits: 

1. At the monitor prompt, type: 

nvdisplay 

2. Press <cr> until the "Download" group is displayed. 

3. Press E to edit the group. 

4. Press <cr> until the "Baud" field is displayed. 

5. Type a new value. 

6. Change other fields in the same way. 

7. <cr> over all fields whether you edit them or not, until the 
monitor prompt reappears. 

8. Type nvupdate to save the new value. 

Notes: A cable reverser might be necessary for the connection. 

Download Formats 

Hex-Intel and S-record are common formats for representing 
binary object code as ASCII for reliable and manageable file 
downloads. 

Both formats send data in blocks called records, which are ASCII 
strings. Records may be separated by any ASCII characters except 
for the start-of-record characters - usn for S-records and ":" for 

Revision A (Preliminary) I June 1991 



A-18 HK68N3D User's Manual 

hex-Intel records. In practice, records are usually separated by a 
convenient number of carriage returns, line feeds , or nulls to 
separate the records in a file and make them easily 
distinguishable by humans. 

All records contain fields for the length of the record, the data in 
the record, and some kind of checksum. Some records also 
contain an address field. Most software requires that the 
hexadecimal characters. that make up a record be in upper case 
only. 

Hex·lntel Format 

Hex-Intel format supports addresses up to 20 bits (1 megabyte). 
This format sends a 20-bit absolute address as two (possibly 
overlapping) 16-bit values. The least significant 16 bits of the 
address constitute the offset, and the most significant 16 bits 
constitute the segment. Segments can only indicate a paragraph, 
which is a 16-byte boundary. Stated in C, for example: 

or 

address = (segment « 4) + offset; 

segment 

offset 

address 

ssss 

+ 

aaaaa 

For addresses with fewer than 16 bits, the segment portion of the 
address is unnecessary. The hex-Intel checksum is a two's 
complement checksum of all data in the record except for the 
initial colon (:). In other words, if you add all the data bytes in the 
record, including the checksum itself, the lower 8 bits of the result 
will be 0 if the record was received correctly. 

Four types of records are used for hex-Intel format - extended 
address record, data record, optional start address record, and 
end-of file record. A file composed of hex-Intel records must end 
with a single end-of-file record. 

Extended Address Record 

:02000002sssscs 

is the record start character. 
02 is the record length. 
0000 is the load address field, always 0000. 
02 is the record type. 
ssss is the segment address field. 
cs is the checksum. 
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The extended address record is the upper 16 bits of the 20-bit 
address. The segment value is assumed to be zero unless one of 
these records sets it to something else. When such a record is 
encountered, the value it holds is added to the subsequent offsets 
until the next extended address record. 

Here, the first 02 is the byte count Conly the data in the ssss field 
are counted). 0000 is the address field; in this record the address 
field is meaningless so it is always 0000. The second 02 is the 
record type; in this case, an extended address record. cs is the 
checksum, which is a checksum of all the fields except the initial 
colon. 

EXAMPLE 
:020000020020DC 

In this example, the segment address is 0020,6, This means that all 
subsequent data record addresses should have 200'6 added to 
their addresses to determine the absolute load address. 

Data Record 

:11aaaaOOdld2d3 ... dncs 

11 
aaaa 

00 
dl ... dn 
cs 

EXAMPLE 

is the record start character. 
is the record length. 
is the load address. This is the load address of the 
first data byte in the record Cdl) relative to the 
current segment, if any. 
is the record type. 
are data bytes. 
is the checksum. 

:0400100050D55ADF8E 

In this example, there are four data bytes in the record. They will 
be loaded to address 10,6; if any segment value was previously 
specified, it is added to the address. 50'6 is loaded to address 10,6, 
D5'6 to address 11,6, 5A'6 to address 12,6, and DF'6 to address 13,6' 
The checksum is BE,6' 
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Start Address Record 

:04000003ssssoo00CS 

is the record start character. 
is the record length. 

HK68N3D User's Manual 

04 
0000 
03 
ssss 
0000 

cs 

is the load address field, always 0000. 
is the record type. 

EXAMPLE 

is the start address segment. 
is the start address offset. 
is the checksum. 

:040000035162000541 

In this example, the start address segment is 5162'6' and the start 
address offset is 0005,6. so the absolute start address is 51625,6. 

End·of·file Record 

:OOOOOOOlFF 

is the record start character. 
00 is the record length. 
0000 is the load address field, always 0000. 
01 is the record type. 
FF is the checksum. 

This is the end-of-file record, which must be the last record in the 
file. It is the same for all output files. 
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EXAMPLE: COMPLETE HEX-INTEL, FILE 

:OB00000020B2E446ABOA6CCE3F 

:020000020001FA 

:OBOOOOOODOEDOA2744617EFFE7 

:0400000300010002FS 

:04003000902BB4FDSF 

:OOOOOOOlFF 

Here is a line-by-line explanation of the example file: 

:OB00000020B2E446ABOA6CCE3F loads: 

byte 20'6 to address 00'6 
byte 82'6 to address 01'6 
byte E4'6 to address 02'6 
byte 46'6 to address 03,6 
byte A8'6 to address 04'6 
byte OA'6 to address 05,6 
byte 6C'6 to address 06'6 
byte CE'6 to address 07'6 

: 020000020001FA sets the segment value to 1, so 10'6 must be 
added to all subsequent load addresses. 

:OBOOOOOODOEDOA2744617EFFE7 loads: 
byte DO'6 to address 10'6 
byte ED'6 to address 11'6 
byte OA'6 to address 12'6 
byte 27'6 to address 13,6 
byte 44'6 to address 14'6 
byte 61'6 to address 15'6 
byte 7E'6 to address 16'6 

byte FF'6 to address 17'6 

: 04 00000300010002 F 5 indicates that the start address segment 
value is 1,6, and the start address offset value is 2'6' so the absolute 
start address is 12,6. 

: 04 003000902BB4FDSF loads: 

byte 90'6 to address 40'6 

byte 2B'6 to address 41 '6 
byte B4'6 to address 42'6 

byte FD'6 to address 43,6 

: OOOOOOOlFF terminates the file. 
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S-record Format 

S-records are named for the ASCII character "S," which is used for 
the first character in each record. After the S character is another 
character that indicates the record type. Valid types are 
0, 1, 2, 3, 5, 7, 8, and 9. After the type character is a sequence of 
characters that represent the length of the record, and possibly 
the address. The rest of the record is filled out with data and a 
checksum. 

The checksum is the one's complement of the 8-bit sum of the 
binary representation of all elements of the record except the "S" 
and the record type character. In other words, if you sum all the 
bytes of a record except for the "S" and the character 
immediately following it with the checksum itself, you should get 
FF for a proper record. 

SO-records (user defined) 

SOnndld2d3 ... dncs 

SO 
nn 
dl ... dn 
cs 

indicates the record type. 
is the count of data and checksum bytes. 
dl through dn are the data bytes. 
is the checksum. 

SO records are optional, and can contain any user-defined data. 

EXAMPLE 
S008763330627567736D 

In this example, the length of the field is 8, and the data 
characters are the ACSII representation of "v30bugs." The 
checksum is 6D1S• 

S1-, S2-, and S3-records (Data Records) 

SI 
nn 
a ... a 

Slnnaaaadld2d3 ••. dncs 

S2nnaaaaaadld2d3 ..• dncs 

S3nnaaaaaaaadld2d3 .•• dncs 

indicates the record type. 
is the count of data and checksum bytes. 
is a 4-, 6-, or 8-digit address field. 

dl ... dn dl through dn are the data bytes. 
cs is the checksum. 
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These are data records. They differ only in that Sl-records have 
16-bit addresses, S2-records have 24-bit addresses, and S3-records 
have 32-bit addresses. 

EXAMPLES 

510B01A00030FFDC95B6 

In this example, the bytes 00,6, 30,6, FF'6' DC'6' and 95'6 are loaded 
into memory starting at address OIAO,6. 

530B30000000FFFF5555AAAAD3 

In this example, the bytes FF'6' FF'6' 55'6, 55'6' AA'6, and AA'6 are 
loaded into memory starting at address 3000,0000,6. Note that this 
address requires an S3-record because the address is too big to fit 
into the address range of an SI-record or S2-record. 

S5-records (Data Count Records) 

55nndld2d3 ... dncs 

S5 
nn 
dl ... dn 
cs 

indicates the record type. 
is the count of data and checksum bytes. 
dl through dn are the data bytes. 
is the checksum. 

S5-records are optional. When they are used, there can be only 
one per file. If an S5-record is included, it is a count of the SI-, S2-, 
and S3-records in the file. Other types of records are not counted 
in the S5-record. 

EXAMPLE 

55030343B6 

In this example, the number of bytes is 3, the checksum is B6'6' 
and the count of the S I-records, S2-records, and S3-records in the 
file is 343,6. 

S7-, S8-, and S9-records 

(Termination and Start Address Records) 

S705nnaaaacs 

S804nnaaaaaacs 

S903nnaaaaaaaacs 

S7, S8, or S9 indicates the record type. 
OS, 04, 03 Count of address digits and the cs field. 
a ... a is a 4-, 6-, or 8-digit address field. 
cs is the checksum. 
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These are trailing records. There can be only one trailing record 
per file, and it must be the last record in the output file. Included 
in the data for this record is the initial start address for the 
downloaded code. 

EXAMPLES 
S903003CCO 

In this example, the start address is 3C'6' 
S8048000007B 

In this example, the start address is 800000,6' 

EXAMPLE: COMPLETE S-RECORD FILE 

S0097A65726F6A756D707A 

SlOF000000001000000000084EFAFFFE93 

S5030001FB 

S9030008F4 

Here is a line-by-line explanation of the example file: 

S0097A65726F6A756D707A contains the ASCII representation of the 
string "zerojump". 

SlOF000000001000000000084EFAFFFE93 loads the following data to 
the following addresses: 

byte 00'6 to address 00'6 
byte 00'6 to address 01'6 
byte 10'6 to address 02'6 
byte 00'6 to address 03'6 
byte 00'6 to address 04'6 
byte 00'6 to address 05'6 
byte 00'6 to address 06'6 
byte 08'6 to address 07'6 
byte 4E'6 to address 08'6 
byte FA'6 to address 09'6 
byte FF'6 to address OA'6 
byte FE'6 to address OB'6 

S5030001FB indicates that only one Sl-record, S2-record, or S3-
record was sent. 

S9030008F4 indicates that the start address is 00000008,6' 
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Binary Format 

The binary download format consists of a two parts: 

Part 1. Magic number (which is Ox12345670) + number of 
sections 

Part 2. For each section, 

1. The load address (unsigned long) 
2 The section size (unsigned long) 

A-25 

3. A checksum (unsigned long), which is the long word sum of 
the memory bytes from load address to load address, plus 
section size. 

4. Data 

Note: If you download from a UNIX host in binary format, be sure to 
disable the host from mapping carriage return <cr> to carriage 
return line feed <cr-lf>. The download port is specified in the 
nonvolatile memory configuration. 

Transparent Mode - transmode 

The transmode command is a "transparent mode" for 
communications between a host system and the HK68N3D. 

Note: For transparent mode, the "Baud" fields in the "Console" and 
"Download" groups must be the same. ' 

1. At the monitor prompt, start transparent mode by typing: 

transmode 

2. Use one of these key sequences to start the download: 

For hex-Intel format: CTRL-@-Return 

or CTRL-@-h 

For Motorola Exormax format (50, 51, 52, 53,57, 58, and 59 
records): CTRL-@-m 

For binary format: CTRL-@-b 

3. To return to the monitor, type 

CTRL-@-E5C 

Revision A (Preliminary) I June 1991 



A-26 HK68N3D User's Manual 

EXAMPLE 

If the host is a UNIX system and you have a hex-Intel file called 
foo.hex in a directory foodtr to download, you can use the 
following sequence: 

V3D[1.X) transmode 
UNIXprompt>cd foodir 
UNIXprompt>cat foo.hex 

Press CTRL-@-Return . 

.............. .......•.... {dots continue during download} 

V3D [1. XJ 

Serial Downloads - download 

The download command lets you do serial downloads from a 
UNIX system to the HK68N3D. Add a -b flag to the command for 
binary format, -h for hex-Intel format, or -m for Motorola S­
record format. If no flag is added, the default is hex-Intel format. 

For example 

download -b 

downloads a binary file. 

Executing a Downloaded Program - call 

The call command lets you execute a downloaded program. Use 
the syntax: 

call function argO argl . . . arg7 

You can specify up to eight arguments. The arguments can be in 
numeric, character, flag, string, or symbolic format. 
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DEBUGGING APPLICATIONS 

The following commands are available for program debugging: 

disassemble 
dumpregs 
settrace 
step 
exectrace 

The settrace command allows you to set up control 
configuration for tracing applications. A trace is started by calling 
exectrace. The step command allows you to single-step through 
a program after exectrace has been called. The disassemble 
command can be called at any time to disassemble a block of 
memory, and dumpregs can be called at any time to display 
register contents. 

The exectrace, step, and settrace commands call the functions 
Exec Trace, Step, and SetTrace, which are described together in 
the "Trace" page in the function reference. Details for the 
disassemble command are given on the "DisAssemble" page of 
the function reference, and details for the dumpregs command 
are on the "DumpRegs" page of the function reference. 
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Command Reference 

TYPOGRAPHIC CONVENTIONS 

In the following descriptions, italic type indicates that you must 
substitute your own selection for the italicized text. Square brackets 
[ ] enclose selections from which you must select Q11& item. 

FORMAT FOR MEMORY COMMANDS 

Arguments 

Required flags 

Number bases 

NONVOLATILE MEMORY 

Memory commands take the following arguments: 

value 

startaddr 

endaddr 

is the data operand. 

is the starting address of the operation. 

is the ending address of the operation. 

source is the source address of the action to be 
performed 

destination is the destination address of the action to be 
performed 

bytecount is the number of sequential bytes to be operated 
on. 

For some memory commands, the data size is determined by 
the following flags: 

-b for data in bytes (8 bits) 

-w for data in 16-bit words 

-I for data in 32-bit long words. 

All arguments default to hexadecimal. Specify other bases by 
typing a colon (:) and the base after the value. 

For example, type 52:10 for decimal 52. 

The nonvolatile memory support functions provide the interface 
to the nonvolatile memory. The nonvolatile commands deal only 
with the monitor- and Heurikon-defined sections of the 
nonvolatile memory. The monitor-defined sections of nonvolatile 
memory are read/write and can be modified by the monitor. The 
Heurikon-defined sections of nonvolatile memory are read only 
and cannot be modified. Attempts to modify these sections will 
result in an error message. 
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add 

bootbus 
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add number number 

adds two integers in hexadecimal (the default), binary, octal, or 
decimal. 

The default numeric base is decimal. Specify hexadecimal by 
typing ":16" at the end of the value, octal by typing ":8" or binary 
by typing ":2". The result of the operation is displayed in hex, 
decimal, octal, and binary. 

bootbus 

is an autoboot device that allows you to boot an application 
program over a bus interface. This command is used for fast 
downloads to reduce development time. 

bootbus uses the LoadAddress field from the nonvolatile 
memory (group "Boot") definitions as the base address of a 
shared memory communications structure, described below: 

struct BusComStruct { 

} ; 

unsigned long MagicLoci 
unsigned long CallAddress; 

The structure consists of two unsigned long locations. The first is 
used for synchronization, and the second is the entry address of 
the application. The sequence of events used for loading an 
application is described below: 

1. The host board waits for the target to write the value Ox496d4f6b 
to "MagicLoc" to show that the target is initialized and waiting. 

2. The host board downloads the application program over the 
bus, then writes the entry point to "CallAddress", and then 
writes OxS96f4f6b to "MagicLoc" to show that the application is 
ready for the target. 

3. Target writes value Ox42796s21 to "MagicLoc" to show that the 
application was found and then calls the application at 
"CallAddress". 

When the application is called, four parameters are passed to the 
application from the nonvolatile memory boot configuration 
section. The parameters are seen by the application as shown 
below: 

Application (Device, Number, RomSize, RomBase) 
unsigned char Device, Number; 
unsigned long RomSize, RomBasei 
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bootrom 

bootserial 

call 

checksummem 

boot rom 

is an autoboot device that allows you to boot an application 
program from ROM. 
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When the application is called, two parameters are passed to the 
application from the nonvolatile memory boot configuration 
section. The parameters are seen by the application as shown 
below: 

Application (Device, Number) 
unsigned char Device, Number; 

There are no arguments for this command. The nonvolatile 
configuration is modified with the commands nvdisplay and 
nvupdate. 

bootserial 

is an autoboot device that allows you to boot an application 
program from a serial port. 

It determines the format of the download and the entry execution 
address of the downloaded application from the nonvolatile 
memory configuration. The nonvolatile configuration is modified 
with the commands nvdisplay and nvupdate. 

When the application is called, three parameters are passed to the 
application from the nonvolatile memory boot configuration 
section. The parameters are seen by the application as shown 
below: 

Application (Number, RomSize, RomBase) 
unsigned char Number; 
unsigned long RomSize, RomBase; 

call address arg arg arg arg arg arg arg arg 

allows execution of a program after a download from one of the 
board's interfaces. This function allows up to eight arguments to 
be passed to the called address from the command line. 
Arguments can be symbolic, numeric, character, flag, or string. 
The default numeric base is hexadecimal. 

Also see transmode, download 

checksummem source bytecount 

reads bytecount bytes starting at address source and computes 
the checksum for that region of memory. The checksum is the 16-
bit sum of the bytes in the memory block. 
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clearmem 

cmpmem 

configboard 

copymem 

date 
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c 1 e a rmem source bytecount 

clears bytecount bytes starting at address source. 

cmpmem source destination bytecount 

compares bytecount bytes at the source address with those at the 
destination address. Any differences are displayed. 

configboard 

configures the board to the state specified by the nonvolatile 
memory configuration. 

configboard can be used to reconfigure the board's various 
interfaces after modification of the nonvolatile memory 
configuration. This. function accepts no parameters. 

c opymem - [b, w, 1] source destination bytecount 

copies bytecount bytes from the source address to the 
destination address. 

date 

reads the real time clock. 

The date command displays the date in the format: 
Friday June 22, 1990 12:25:31.10 

If the real-time clock is not set up an error message is displayed: 
Warning: Real Time clock is invalid. 
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disassemble 

displaymem 

div 

disassemble startaddr lines 

disassembles memory into MPU assembly language. This 
command accepts a variable number of arguments. The start 
address must be given. 

startaddr the address to start the display. The address is assumed to be 
hexadecimal. 

lines the number of lines to display. If the number of lines is not 
specified, the default is 20 lines. 

The disassembler recognizes all of the Mc68030 instructions 
except for floating point. Floating point instructions are displayed 
as unrecognized instructions that are represented with the . word 
directive. The format of the disassembler should correspond to 
the format used in the MC68030 instruction set manual. 

Unrecognized instructions can cause the disassembler to lose 
synchronization with an assembly program, which can result in an 
error in the display. This usually corrects itself within several 
instructions. 

displaymem startaddr lines 

displays lines of memory starting at startaddr. Press any key to 
interrupt the display. If the lines argument is not specified, 16 
lines are displayed. If the previous command was displaymem, 
pressing <cr> displays the next block of memory. 

di v number number 

divides two integers in hexadecimal (the default), binary, octal, or 
decimal. 

The default numeric base is decimal. Specify hex by typing If: 16" at 
the end of the value, octal by typing ":8" or binary by typing ":2". 
The result of the operation is displayed in hex, decimal, octal, and 
binary. 
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download 

Flags 

Note: 

dumpregs 

exectrace 

fillmem 

HK68N3D User's Manual 

download - [b, h, m] address 

provides a serial download from a host computer to the board. 
download uses binary, hex-Intel, or Motorola S-record format, as 
specified by flags -b, -h or -m: 

If no flag is specified, the default format is hex-Intel. 

-b binary 

-h hex-Intel 

- m Motorola S-record 

The binary download format is described briefly below: 

1. Magic number (Ox1234S670) + number of sections 

2. Each section: 

Load address (unsigned long) 

Section size (unsigned long) 

Checksum (unsigned long) 

Data 

The checksum is the long word sum of the memory bytes from 
load address to load address, plus section size. 

If you download from a UNIX host in binary format, be sure to 
disable the host from mapping <cr> to <cr-If>. The download 
port is specified by in the nonvolatile memory configuration. 

dump regs 

dumps the contents of the MPU registers from the last processor 
exception that occurred. This command accepts no arguments. 

exectrace address arg arg arg arg arg arg 

is used to execute the application program with the trace modes 
enabled. This command accepts up to 7 arguments from the 
command line. Arguments can be in symbolic, numeric, 
character, flag or string format. The default numeric base is 
hexadecimal. 

f i llmem - [b, w , 1 ] value startaddr endaddr 

fills memory with value starting at address startaddr to address 
endaddr. 

For example, to fill the second megabyte of memory with the data 
Ox1234S678 type: 

fill -1 12345678 100000 200000 

Revision A (Preliminary) / June 1991 



The HK68N3D Monitor 

findmem 

findnotmem 

findstr 

help 

mul 

findmem - [b, w, 1] searchval startaddr endaddr 

searches memory for a value from address startaddr to address 
endaddr for memory locations specified by the data sea rchva 1. 

findnotmem - [b, w, 1] searchval startaddr endaddr 
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searches from address startaddr to address endaddr for memory 
locations that are different from the data specified by searcbval. 

findstr searcbstr startaddr endaddr 

searches from address startaddr to address endaddr for a match 
to the same string specified by the data string searchstr. 

Use the help command to view the definitions and descriptions of 
monitor commands. 

For instructions on editing command lines, type help editor. 

For a list of command-line functions, type help functions. 

For a detailed memory map, type help memmap. 

For instructions on using the monitor entry points, type 
help entrypoint. 

For details on a specific command, type help and a command 
name. 

mul number number 

multiplies two integers in hexadecimal (the default), binary, octal, 
or decimal from the monitor. 

The default numeric base is decimal. Specify hex by typing ": 16" at 
the end of the value, octal by typing ":8" or binary by typing ":2". 
The result of the operation is displayed in hex, decimal, octal, and 
binary. 
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nvdisplay 

Group 

Console and 
Download 

VmeBus 

Fields 

Port 

Baud 

Parity 

Data 

StopBits 

XOnXOff 

ChBaudOnBreak 

RstOnBreak 

ExtSlaveMap 

StdSlaveMap 

HK68N3D User's Manual 

nvdisplay 

used to display the Heurikon-defined and monitor-defined 
nonvolatile sections. The values are displayed in groups. Each 
group has a number of fields. Fields are displayed as hexadecimal 
or as a list of legal values. 

To display the next group, press <space> or <cr>. 

To edit fields within the displayed group, press E. 

To quit the display, press ESC or Q. 

To save the changes, type the command nvupdate. 

To quit without saving the changes, type the command nvopen. 

The following error message indicates an attempt to change a 
write-protected field: 

Warning, protected region was not modified. 

The table on the following pages shows all the groups and fields 
you can edit when you use the nvdisplay command: 

Purpose Heurikon 
Default 

Optional Values 

Selects communications port. A (Download) (A, B, C, D) 

B (Console) 

Selects baud rate. 

Selects parity type. 

Selects the number of data bits 
for transfer. 

Selects the number of stop bits 
for transfer. 

Selects XOnXOff protocol. 

Break character causes baud 
rate change. 

Break character causes reset. 

9600 

None 

8-Bits 

2-Bits 

On 

False 

False 

Address to map slave extended Ox80000000 
space. 

Address to map slave standard OxOOOOOO 
space. 
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(Even, Odd, None, Force) 

(5-B~s, 6-Bits, 7-Bits, 8-
Bits) 

(1-Bit, 2-Bits) 

(Off, On) 

(False, True) 

(False, True) 
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AddrModSel ExAIl (None, StDat, StAll, 
ExSuDat, ExDat, ExAII) 

The abbreviations stand for: 
no slave access allowed 
(disable), standard data, all 
standard, extended 
supervisor data, extended 
data, all extended (see 
section 7.4) 

ReplaceAddr Standard space replacement OxOOOOOOOO 
address 

EnbleSlave Enable/disable slave standard True (False, True) 
space. 

MastRelModes Select master release modes. OnRequest (WhenDone, OnRequest, 
OnClear, Never) 

SlaveRelOnReq Enable/disable slave release- On (Off, On) 
on-request 

LocalBusTimer Select duration of on-card bus 32Jl (4~, 16~,32~,64~, 128~, 
timer. 

256~, 512~, Off) 

VmeBusTimer Select duration of VMEbus 64~ (4~, 16~,32~,64~, 128~, 
timer. 

256~, 512~, Off) 

Sysfail Turn SYSFAIL* on or off. Off (Off, On) 

IndivRMC Turn indivisible read-modify- Off (Off, On) 
write on or off. 

Mailbox 

ShtSlaveMap Address to map slave short Oxfff8 
space 

EnblSht Enable/disable short space. False (False, True) 

Cache 

InstrCache Turn instruction cache on or off. On (Off, On) 

DataCache Turn data cache on or off. Off (Off, On) 

Mise 

PowerUpMemClr Clear memory on power-up. True (False, True) 

ClrMemOnReset Clear memory on reset. True (False, True) 

PowerUpDiag Use power-up diagnostics. On (Off, On) 

CountValue Choose shortest (0) to longest 7 (0,1,2,3,4,5,6,7) 
(7) duration for autoboot 
countdown. 

BootParams 

BootDev Select boot device. None (None, Disk, Floppy, Tape, 
Serial, Ethernet, ROM, Bus) 

LoadAddress Define load address. Ox03010000 

Rom Base Define ROM base. Ox00400000 This field is used only when 
BootDev is defined as ROM. 

RomSize Define ROM size. OxOOO20000 This field is used only when 
BootDev is defined as ROM. 
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DevType 

DevNumber 

ClrMemOnBoot 

nvinit 

CAUTION: 

Arguments 

Potential error 

nvopen 

Define'device type. o 

Define device number. o 

Clear memory on boot. False 

n v ini t sernum revlev ecolev Writes 

HK68N3D User's Manual 

Whether you use this field 
depends on the application. 
When BootDev is defined as 
Bus or ROM, DevType 
refers to a device type. 
When BootDev is defined as 
Serial, DevType selects a 
download format (0 for hex­
Intel, 1 for S-records, 2 for 
Heurikon binary). 

Whether you use this field 
depends on the application. 

(False, True) 

used to initialize the nonvolatile memory to the default state 
defined by the monitor. First nvinit clears the memory and then 
writes the Heurikon and monitor data back to EEPROM. 

nvinit clears any values you have changed from the default. 
Use nvinit only if the nonvolatile configuration data structures 
might be in an unknown state and you must return them to a 
known state. 

sernum 

revlev 

ecolev 

writes 

serial number 

revision level 

standard ECO level 

the number of writes to nonvolatile memory 

Warning, protected region cannot be initialized. 

This message appears if you try to use nvinit to clear write­
protected memory. 

nvopen 

reads and checks the monitor and Heurikon-defined sections. If 
the nonvolatile sections do not validate then error messages are 
displayed. 
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nvset 

CAUTION: 

Note: 

nvupdate 

prstatus 

rand 

readmem 

A-39 

nvset group field value 

used to modify the Heurikon-defined and monitor-defined 
nonvolatile sections. To modify the list with the nvset command, 
you must specify the group and field to be modified and the new 
value. The group, field, and value can be abbreviated, as in the 
examples below: 

nvset console port B 

nvset con da t 6 

Use nvdisplay instead of nvset to reduce the risk of 
invalidating nonvolatile memory. 

The nonvolatile memory support functions provide the 
interface to the nonvolatile memory. The nonvolatile 
commands deal only with the monitor- and Heurikon-defined 
sections of the nonvolatile memory. The monitor-defined 
sections of nonvolatile memory are read/write and can be 
modified by the monitor. The Heurikon-defined section of 
nonvolatile memory is read only and cannot be modified. 
Attempts to modify these sections will result in an error 
message when the store is done. 

nvupdate 

attempts to write the Heurikon- and monitor-defined nonvolatile 
sections back to the EEPROM. First the data is verified, and then it 
is written to the device. The write is verified and all errors are 
reported. 

prstatus 

This command prints the physical Ethernet ID for the board 
based on the model and serial number and then indicates if the 
board is set up as the system controller. 

rand 

is a linear congruent random number generator that uses a 
function "Seed" and a variable "Value." "Value" is generated by 
the real time clock. The random number returned is an unSigned 
long. 

readmem - [b, w, 1] address 

reads a memory location specified by address. This command 
displays the data in hexadecimal, decimal, octal, binary, or string 
format. 
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setdate 

setmem 

settrace 

HK68N3D User's Manual 

set da te dayofwk mon dayofmon year hour min AM/PM 

sets the clock. The month, day of week, and AM/PM values are 
assumed to be character strings; other parameters may be 
numeric. 

dayofwk may be abbreviated (Su, M, Tu, W, Th, F, Sa). 

month may also be abbreviated Oa, F, Mar, Ap, May, Jun, Jul, Au, S, 
O,N,D). 

dayofmon is restricted to the range 0-31. 

year ranges from 1990 to 2089. 

hour is restricted to the range 0-23. 

min is restricted to the range 0-59. 

AM/PM is the string AM or PM. 

Also see date. 

setmem -[b,w,l] addre~ 

allows memory locations to be modified starting at address. 
setmem first displays the value that was read. Then you can type 
new data for the value. If you press <cr> after the data, the address 
counts up. If you press <ESC> after the data, the address counts 
down. 

settrace 

displays and modifies the current trace configuration. The trace 
configuration display is shown below: 
MPU Trace Configuration Display: 

SingleStep On (Off, On) 
Branch Off (Off, On) 
Call Off (Off, On) 

Return Off (Off, On) 
Prereturn On (Off, On) 
Breakpoints Off (Off, On) 
BreakPointl OxO 
BreakPoint2 OxO 
BreakPoint3 OxO 
BreakPoint4 OxO 
BreakPointS OxO 
BreakPoint6 OxO 
BreakPoint7 OxO 
BreakPoint8 OxO 

The trace configuration indicates the state of the various trace 
modes and break points. Trace modes can be turned on and off 
to allow tracing on every instruction, branches, calls or returns. 
There is a switch to stop tracing when a key is pressed and a 
switch to display instructions as they are executed. 
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slaveenable 

slavedis 

starttimer 

step 

stoptimer 

A-41 

slaveenable - [e, s, e] address 

enables the specified VMEbus address space. 

-e VMEbus extended space 

-s VMEbus standard space 

-c communications. Signifies VMEbus short space. 

address should contain the base address that will be be mapped, 
where the base address is a hex value. The useful portion of the 
address field is defined as: 

FFxxxxxx 

xxFxxxxx 

xxxxFFxx 

extended space 

standard space 

short space 

slavedis -[e,s,e] 

disables the specified VMEbus address space. 

-e VMEbus extended space 

-s VMEbus standard space 

-c communications. Signifies VMEbus short space 

This command only serves as a working example for initializing 
the timer/clock to. generate interrupts and for handling the 
interrupts. starttimer initializes the CIO, attaches the interrupt 
handler, and then starts the counter timer. In this example the 
variable "NumTicks" is incremented for every interrupt received 
and the LED display is incremented for every interrupt. The 
interrupts are turned off with the stoptimer command, which 
disconnects the interrupt handler. This command currently 
initializes the CIO to generate an interrupt every 10 milliseconds 
using vector number 8216• 

step 

is used to continue execution of an application program after a 
trace exception has occurred. This command can only ·be run 
after the exectrace command has been executed. 

stoptirner 

turns off the starttimer command. 
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sub 

swapmem 

testmem 

transmode 

writemem 

writestr 
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sub number number 

subtracts two integers in hexadecimal (the default), binary, octal, 
or decimal. 

The default numeric base is decimal. Specify hexadecimal by 
typing ": 16" at the end of the value, octal by typing ":8" or binary 
by typing ":2". The result of the operation is displayed in hex, 
decimal, octal, and binary. 

s w a pmem source destination bytecount 

swaps bytecount bytes at the source address with those at the 
destination address. 

testmem startaddr endaddr 

performs a nondestructive memory test. 

This command can be used to verify memory (DRAM, SRAM, 
VMEbus,). If no arguments are specified, the command reads the 
nonvolatile configuration and tests the on-card dynamic memory. 
If startaddr and endaddr are specified, then an alternate memory 
area can be tested. The default numeric base is hexadecimal. 

transmode 

provides an interface to UNIX@ through the board by connecting 
the console to a download port. Several key sequences are used to 
leave transparent mode and to initiate a download: 

CTRL-@-RETURN 
CTRL-@-h 
CTRL-@-m 
CTRL-@-b 
CTRL-@-ESC 

Download hex-Intel. 
Download hex-Intel. 
Download Motorola S-records. 
Download binary. 
Return to monitor. 

A cable reverser might be necessary for the connection. 

w r i t emem - [b , w, 1] address value 

writes value to a memory location specified by address. 

writestr "string' address 

writes the ASCII string specified by string to a memory location 
specified by address. The string must be enclosed in double 
quotes (CI "). 
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• REMOTE HOST COMMANDS 

transmode 

provides an interface to UNIX® through 
the board via the console to a download 
port. Several key characters are used to 
leave transparent mode and to initiate a 
download: 

Download hex-Intel: 
CTRL-@-h or CTRL-@-RETURN 

Download Motorola S-records: 
CTRL-@-m 

Download binary: 
CTRL-@-b 

Return to Monitor: 
CTRL-@-ESC 

download -[b,h,m] address 

provides a serial download using 
binary (-b), hex-Intel (-h), or Motorola S­
record (-s) format. 

call address arg arg arg arg arg arg arg arg 

allows execution of a program after a 
download from one of the board's 
interfaces. This command allows up to 
8 arguments to be passed to the called 
address from the command line. 
Arguments can be symbolic, numeric, 
character, flag, or strings. The default 
numeric base is hexadecimal. 

• TRACE COMMANDS 

disassemble startaddr lines 

disassembles memory into MPU 
assembly language. The display of lines 
starts at startaddr. 

dumpregs 

dumps the contents of the registers from 
the last fault that occurred. 

exectrace address arg arg arg arg arg arg arg 

executes an application program with 
the trace modes enabled. This com­
mand allows up to 7 arguments to be 
passed to the called address from the 
command line. Arguments can be in 
symbolic, numeric, character, flag or 
string format. 

Crease and tear along perforation. 

step 

settrace 

• UTILITIES 

continues execution of an application 
program after a trace exception has 
occurred. This command can only be run 
after the exectrace command has been 
executed. 

displays and modifies the current trace 
configuration. 

configboard 

date 

configures the board to the state specified by 
the nonvolatile memory configuration. 
configboard can be used to reconfigure the 
board's various interfaces after modification 
of the nonvolatile memory configuration. 

displays the date in the format: 
Friday April 19, 1991 12:25:31.10 

setdate dayofwk mon dayofmon year hour min AM/PM 

sets the clock. 

starttimer 

This command only serves as a working 
example. starttimer initializes the CIO, 
attaches the interrupt handler, and then 
starts the counter timer. In this example the 
variable "NumTicks" is incremented for every 
interrupt received and the LED display is 
incremented for every interrupt. The 
interrupts are turned off with the stoptimer 
command, which disconnects the interrupt 
handler. 

• ARITHMETIC FUNCTIONS 
add number number 
sub number number 
mul number number 
div number number 
rand 

The default base is hexadecimal. To use another base, 
add a colon (:) and the base after the number. 

HK68N3D 
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• 
Quick-Reference to 

Commands 
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• HELP COMMANDS 

help 

displays a summary of the monitor. 

help functions 

displays a list of monitor functions. 

help memmap 

displays the memory map for the 
HK681V3D. 

• NV-RAM COMMANDS 

nvdlsplay 

nvopen 

nvupdate 

Displays the nonvolatile memory contents 
by group and field. Press E to edit a field. 

Reads and checks Heurikon nonvolatile 
memory. 

Saves changes to nonvolatile memory. 

• MEMORY COMMANDS 
All numeric arguments default to hexadecimal. 
Specify other bases by typing a colon (:) and the 
base after the value. For example, type 52:10 for 
decimal 52. 

checksummem source bytecount 

reads bytecount bytes starting at address 
source; indicates the checksum for that 
region of memory. 

clearmem source bytecount 

clears bytecount bytes starting at address 
source. 

cmpmem source destination bytecount 

compares bytecount bytes at source with 
those at destination. Any differences are 
displayed. 

copymem -[b,w,I] source destination bytecount 

copies bytecount bytes from source to 
destination. 

displaymem startaddr lines 

displays lines of memory starting at 
startaddr.· Lines defaults to 16. 
<cr> displays the next block. 

fillmem -[b,w,l] value startaddr endaddr 

fills memory with value between startaddr 
and endaddr in bytes, words, or longs. 

findmem -[b,w,I] search val startaddr endaddr 

searches from startaddr to endaddr for 
memory patterns specified by search val. 

findnotmem -[b,w,I] searchval startaddr endaddr 

searches from startaddr to endaddr for 
memory patterns that are different from 
searchval. 

findslr searchstr startaddr endaddr 

searches from startaddr to endaddr for a 
match to the same string specified by 
searchstr. " 

readmem -[b,w,I] address 

reads a memory location specified by 
address and displays the data in hexadeci­
mal, decimal, octal, binary, and string format. 

setmem -[b,w,I] address 

allows memory locations to be modified 
starting at address. setmem first displays the 
value that was read. Then you can type new 
data for the value. If you press <cr> after the 
data, the address counts up. If you press 
<ESC> after the data, the address counts 
down. 

swapmem source destination bytecount 

swaps bytecount bytes at the source 
address with those at the destination 
address. 

testmem startaddr endaddr 

performs a nondestructive memory test. 

writemem -[b,w,I] address value 

writes value to a memory location specified 
by address. 

writestr "string" address 

writes the ASCII string specified by string to 
a memory location specified by address. The 
string m\,lst be enclosed in double quotes ("). 

• BUS COMMANDS 

slaveenable -[e,s,c) address 

enables the VMEbus extended (-e), 
standard (-s) or short (-c) space. 
address should contain the base 
address that will be mapped. The base 
address is a hex value. The useful 
portion of the address field is defined 
as: 
FFxxxxxx (extended space) 
xxFxxxxx (standard space) 
xxxxFFxx (short space) 

slavedis -[e,s,c] 

disables the VMEbus extended (-e), 
standard (-s) or short (-c) space. 

prstatus 

displays the Ethernet ID and whether 
the board is VMEbus system 
controller. 

• BOOT COMMANDS 

bootbus 

bootrom 

receives applications over the 
backplane. Addresses and sizes are 
specified in nonvolatile memory. 

loads applications from ROM and 
executes. Addresses and sizes are 
specified in nonvolatile memory. Useful 
for booting user code or an operating 
system. 

bootserial 

loads applications from a serial port and 
executes. Addresses and sizes are 
specified in nonvolatile memory. 



• REMOTE HOST COMMANDS 

transmode 

provides an interface to UNIX® through 
the board via the console to a download 
port. Several key characters are used to 
leave transparent mode and to initiate a 
download: 

Download hex-Intel: 
CTRL-@-h or CTRL-@-RETURN 

Download Motorola S-records: 
CTRL-@-m 

Download binary: 
CTRL-@-b 

Return to Monitor: 
CTRL-@-ESC 

download -[b,h,m] address 

provides a serial download using 
binary (-b), hex-Intel (-h), or Motorola S­
record (-s) format. 

call address arg arg arg arg arg arg arg arg 

allows execution of a program after a 
download from one of the board's 
interfaces. This command allows up to 
8 arguments to be passed to the called 
address from the command line. 
Arguments can be symbolic, numeric, 
character, flag, or strings. The default 
numeric base is hexadecimal. 

• TRACE COMMANDS 

disassemble startaddr lines 

disassembles memory into MPU 
assembly language. The display of lines 
starts at startaddr. 

dumpregs 

dumps the contents of the registers from 
the last fault that occurred. 

exectrace address arg arg arg arg arg arg arg 

executes an application program with 
the trace modes enabled. This com­
mand allows up to 7 arguments to be 
passed to the called address from the 
command line. Arguments can be in 
symbolic, numeric, character, flag or 
string format. 

Crease and tear along perforation. 

step 

settrace 

• UTILITIES 

continues execution of an application 
program after a trace exception has 
occurred. This command can only be run 
after the exectrace command has been 
executed. 

displays and modifies the current trace 
configuration. 

conflgboard 

date 

configures the board to the state specified by 
the nonvolatile memory configuration. 
conflgboard can be used to reconfigure the 
board's various interfaces after modification 
of the nonvolatile memory configuration. 

displays the date in the format: 
Friday April 19, 1991 12:25:31.10 

setdate dayofwk mon dayofmon year hour min AM/PM 

sets the clock. 

starttimer 

This command only serves as a working 
example. starttimer initializes the CIO, 
attaches the interrupt handler, and then 
starts the counter timer. In this example the 
variable "NumTicks" is incremented for every 
interrupt received and the LED display is 
incremented for every interrupt. The 
interrupts are turned off with the stopt.imer 
command, which disconnects the interrupt 
handler. 

• ARITHMETIC FUNCTIONS 
add number number 
sub number number 
mul number number 
div number number 
rand 

The default base is hexadecimal. To use another base, 
add a colon (:) and the base after the number. 
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• HELP COMMANDS 

help 

displays a summary of the monitor. 

help functions 

displays a list of monitor functions. 

help mernmap 

displays the memory map for the 
HK681V3D. 

• NV-RAM COMMANDS 

nvdlsplay 

nvopen 

nvupdate 

Displays the nonvolatile memory contents 
by group and field. Press E to edit a field. 

Reads and checks Heurikon nonvolatile 
memory. 

Saves changes to nonvolatile memory. 

• MEMORY COMMANDS 
All numeric arguments default to hexadecimal. 
Specify other bases by typing a colon (:) and the 
base after the value. For example, type 52:10 for 
decimal 52. 

checksummem source bytecount 

reads bytecount bytes starting at address 
source; indicates the checksum for that 
region of memory. 

clearmem source bytecount 

clears bytecount bytes starting at address 
source. 

cmpmem source destination bytecount 

compares bytecount bytes at source with 
those at destination. Any differences are 
displayed. 

copymem -[b,w,I] source destination bytecount 

copies byte count bytes from source to 
destination. 

displaymem startaddr lines 

displays lines of memory starting at 
startaddr. Lines defaults to 16. 
<cr> displays the next block. 

fillmem -[b,w,I] value startaddr endaddr 

fills memory with value between startaddr 
and endaddr in bytes, words, or longs. 

findmem -[b,w,I] search val startaddr endaddr 

searches from startaddr to endaddr for 
memory patterns specified by search val. 

findnotmem -[b,w,I] searchval startaddr endaddr 

searches from startaddr to endaddr for 
memory patterns that are different from 
search val. 

findstr searchstr startaddr endaddr 

searches from startaddr to endaddr for a 
match to the same string specified by 
searchstr. • 

readmem -[b,w,I] address 

reads a memory location specified by 
address and displays the data in hexadeci­
mal, decimal, octal, binary, and string format. 

setmem -[b,w,I] address 

allows memory locations to be modified 
starting at address. setmem first displays the 
value that was read. Then you can type new 
data for the value. If you press <cr> after the 
data, the address counts up. If you press 
<ESC> after the data, the address counts 
down. 

swapmem source destination bytecount 

swaps bytecount bytes at the source 
address with those at the destination 
address. 

testmem startaddr endaddr 

performs a nondestructive memory test. 

writemem -[b,w,I] address value 

writes value to a memory location specified 
by address. 

writestr "string" address 

writes the ASCII string specified by string to 
a memory location specified by address. The 
string must be enclosed in double quotes ("). 

• BUS COMMANDS 

slaveenable -[e,s,c] address 

enables the VMEbus extended (-e), 
standard (-s) or short (-c) space. 
address should contain the base 
address that will be mapped. The base 
address is a hex value. The useful 
portion of the address field is defined 
as: 
FFxxxxxx (extended space) 
xxFxxxxx (standard space) 
xxxxFFxx (short space) 

slaved is -[e,s,c] 

disables the VMEbus extended (-e), 
standard (-s) or short (-c) space. 

prstatus 

displays the Ethernet 10 and whether 
the board is VMEbus system 
controller. 

• BOOT COMMANDS 

bootbus 

bootrom 

receives applications over the 
backplane. Addresses and sizes are 
specified in nonvolatile memory. 

loads applications from ROM and 
executes. Addresses and sizes are 
specified in nonvolatile memory. Useful 
for booting user code or an operating 
system. 

bootserial 

loads applications from a serial port and 
executes. Addresses and sizes are 
specified in nonvolatile memory. 
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Errors and Screen Messages 

Message 

Error while clearing NV memory. 

Error while reading NV memory. 

Error while storing NV memory. 

Hit 'H' to skip bus auto-boot 

No help for_. 

Power-up Memory Test FAILED. 

Power-up Serial Test FAILED. 

Unable to change 10. 

Unknown 

Unknown boot device 

Most commands return an explanatory message for misspelled or 
mistyped commands, missing arguments, or invalid values. This 
table lists errors that can be attributed to other causes, especially 
errors that indicate a problem in the nonvolatile memory 
configuration. 

Some errors can be resolved only with a call to Heurikon 
Customer Support, 1-800-327-1251. 

Source and suggested solution 

NV memory has become corrupted. Type nvlnlt to 
restore defaults. If the problem persists, call a 
Heurikon customer representative. 

Consult the introduction to this appendix for 
information about power-up conditions. 

The topic for help was misspelled or is not available. 
Check the spelling. H the topic was a command 
name, type help to check the spelling of the 
command. You must use the full command name, 
not an abbreviation. 

A failed Memory Test or Serial Test could mean a 
hardware malfunction. Report the error to Heurikon 
Customer Support. 

The Module 10 can be changed only by Heurikon. 

The Module 10 is incorrect. Report the error to 
Heurikon Customer Support. 

The boot device is invalid. Use nvdisplay to 
check and edit the "BootParams" group, "BootOev" 
field. Save a new value with nvupdate. 

Unexpected __ Exception at __ . There are many possible sources for this error. 

Warning NV memory board initialization skipped. 

Warning NV memory is invalid - using defaults. 

H the error is displayed during boot, it could mean 
that autoboot is enabled and invalid parameters are 
being used. 

H the error is displayed at reset or power-up and 
autoboot is not enabled, report the error to Heurikon 
Customer Support. 

H the error is displayed after a command has been 
executed, probably an attempt has been made to 
perform an operation that causes an exception. 

Only minimum configuration has been completed. 
The configuration data structures are invalid. 

Consult the introduction to this appendix for 
information about reset conditions. 
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Warning protected region of NV memory cannot be 
initialized. 

Warning protected region of NV memory was not 
modified. 

Warning protected region of NV memory is corrupt. 

Warning: Real Time clock is invalid. 

HK68N3D User's Manual 

An attempt was made to change a write-protected 
NV field. Either re-read the nonvolatile memory 
defaults for these protected regions by typing the 
nvopen command, or return any fields you tried to 
edit to their original values. 

The real-time clock has not been set up. See the 
RTC section of this manual and code samples in 
Appendix B for setup information. 
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Function Reference 

FUNCTION SUMMARY 

The reference pages have been alphabetically sorted, but some 
pages contain the descriptions for several related functions. Use 
the cross-reference to function names to locate each function. 

No argument checking will take place for functions that are called 
directly from the command line. It is advisable instead to use the 
monitor commands whenever possible. 

The functions require spaces between the function name and its 
arguments. No parentheses or other punctuation is necessary. 

EXAMPLES 

UnMaskInts 1 

ConnectHandler Oxf8 OxlOOO 
... 

Examples of common uses of monitor functions and the functions 
available for each use are listed below. This list is not exhaustive, 
and not all functions on the list might be supported on the 
HK68/V3D. 

caIlable functions that are key entry points into the monitor: 

StartMonitor 

Interrupt support to read registers and tables used for interrupts: 

MasklntsO 
UnMasklntsO 
VecToVecAddrCVector) 
VectlnitO 
ConnectHandlereVector) 
DisConnectHandlereVector) 

Register and cache functions: 

FlushCacheO 

Configuring the board by using NV memory parameters: 
ConfigVmeBusO 
ConfigVsbBusO 
ConfigCioO 
ConfigScsiO 
ConfigSerDevsO 
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Initializing the board to the default conditions: 

InitBoardO 
InitCioO 
InitScsiO 

Controlling the serial ports: 

PutC(Char) 
RPutC(Char) 
GetCO 
RGetCO 
KBHitO 
RKBHitO 
TxMTO 
RTxMTO 
RChBaud(BaudRate) 
ChBaud(BaudRate) 

Writing to 00 data ports: 

ReadCIOPortAO 
ReadCIOPortBO 
ReadCIOPortCO 
WriteCIOPortBO 

Unmasking VMEbus interrupts: 

UnMaskVMElntO 

Writing to the LED display: 

SetLedDisplayO 

HK68N3D User's Manual 

Writing or reading the memory image to or from the NV memory device at the 
specified offset: 

NVOpCOperation, MemlmagePtr, Size, Offset) 
(Operations 0-4 are fix, clear, check, open and save.) 

Executing the device I/O: 

NVRamAcc(Flag, ByteNumber) 

Setting the memory images to the default monitor values: 

SetNvDefaultsO 

Booting a program from the specified drive: 

BootUpO 
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Setting the memory management functions and determining where free memory 
resides: 

MemResetO 
MemAdd(Address, Size) 
MemStatsO 
MemTopO 
MemBaseO 

Memory management - allocating and returning memory: 

Malloc(Size) 
Free(Address) 
Calloc(Number, Size) 
CFree(Address) 
ReAlloc(Address, Size) 
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FUNCTION XREF( 1) V3D (1) FUNCTION XREF(1) 

Function Name Page Title Section Title 

Add () ............... Add ................. Monitor (Std) 
atob () .............. atoh ............... . Monitor (Std) 
atod() .............. atoh ................ Monitor (Std) 
atoh () .............. atoh ................ Monitor (Std) 
atoo () .............. atoh ................ Monitor (Std) 
atoX () .............. atoh ................ Monitor (Std) 
BinToHex() .......... atoh ................ Monitor (Std) 
BootBus() ........... BootBus ............. Monitor (Std) 
BootRom () ........... BootRom ............. Monitor (Std) 
BootSerial() ........ BootSerial .......... Monitor (Std) 
BootUp() ............ BootUp .............. Monitor (Std) 
Call () .............. Call ................ Monitor (Std) 
Calloc () ............ MemMng .............. Monitor (Std) 
CFree () ............. MemMng .............. Monitor (Std) 
ChBaud () ............ Serial .............. Monitor (Std) 
CheckSumMem() ....... BlockMem ............ Monitor (Std) 
ClearMem() .......... BlockMem ............ Monitor (Std) 
CmpMem() ............ BlockMem ............ Monitor (Std) 
CmpStr() ............ Strings ............. Monitor (Std) 
ConnectHandler() .... Exceptions .......... Processor (MC68030) 
CopyMem () ........... BlockMem ............ Monitor (Std) 
Date() .............. Date ................ Monitor (Std) 
DisAssemble() ....... DisAssemble ......... Processor (MC68030) 
DisConnectHandler() . Exceptions .......... Processor (MC68030) 
DisDataCache() ...... Cache ............... Processor (MC68030) 
DislnstCache() ...... Cache ............... Processor (MC68030) 
DispGroup() ......... NVSupport ........... Monitor (Std) 
DisplayMem() ........ DisplayMem .......... Monitor (Std) 
Div () ............... Add ................. Monitor (Std) 
DownLoad () .......... DownLoad ............ Monitor (Std) 
DumpRegs() .......... DumpRegs ............ Processor (MC68030) 
EnbDataCache() ...... Cache ............... Processor (MC68030) 
EnblnstCache() ...... Cache ............... Processor (MC68030) 
ExecTrace() ......... Trace ............... Processor (MC68030) 
FastFiIIMem() ....... FastFillMem ......... Processor (MC68030) 
FillMem() ........... BlockMem ............ Monitor (Std) 
FindBitSet () ........ atoh ................ Monitor (Std) 
FindMem() ........... FindMem ............. Monitor (Std) 
FindNotMem() ........ FindMem ............. Monitor (Std) 
FindStr() ........... FindMem ............. Monitor (Std) 
FlushCache () ........ Cache ............... Processor (MC68030) 
Free () .............. MemMng .............. Monitor (Std) 
FromFifo () .......... InitFifo ............ Monitor (Std) 
GetC () .............. Serial .............. Monitor (Std) 
Help () ... "........... Help ................ Monitor (Std) 
HexToBin() .......... atoh ................ Monitor (Std) 
InitFifo() .......... InitFifo ............ Monitor (Std) 
InitTrace() ......... Trace ............... Processor (MC68030) 
IsLegal() ........... IsLegal ............. Monitor (Std) 
KBHit() ............. Serial .............. Monitor (Std) 
Malloc() ............ MemMng .............. Monitor (Std) 
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FUNCfION XREF(1) V3D (1) FUNCfION XREF(1) 

MaskInts() .......... Interrupts .......... Processor (MC68030) 
MemAdd() ............ MemMng .............. Monitor (Std) 
MemReset() .......... MemMng .............. Monitor (Std) 
MemStats() .......... MemMng .............. Monitor (Std) 
Mul () ............... Add ................. Monitor (Std) 
NVDisplay() ......... NVMemory ............ Monitor (Std) 
NVIni t () ............ NVMemory ............ Monitor (Std) 
NVOp () .............. NVSupport ........... Monitor (Std) 
NVOpen() ............ NVMemory ............ Monitor (Std) 
NVSet 0 ............. NVMemory ............ Monitor (Std) 
NVUpdate() .......... NVMemory ............ Monitor (Std) 
Probe() ............. Exceptions .......... Processor (MC68030) 
PutC() .............. Serial .............. Monitor (Std) 
Rand () .............. Add ................. Monitor (Std) 
RChBaud () ........... Serial .............. Monitor (Std) 
ReAlloc() ........... MemMng .............. Monitor (Std) 
RGetC () ............. Serial .............. Monitor (Std) 
RKBHit() ............ Serial .............. Monitor (Std) 
RPutC () ............. Serial ............. . Monitor (Std) 
RTxMT () ............. Serial .............. Monitor (Std) 
Seed () .............. Add ................. Monitor (Std) 
SetDate() ........... Date ................ Monitor (Std) 
SetMem() ............ DisplayMem .......... Monitor (Std) 
SetNvDefaults() ..... NVSupport ........... Monitor (Std) 
SetTrace () .......... Trace ............... Processor (MC68030) 
Step() .............. Trace ............... Processor (MC68030) 
StrCat() ............ Strings ............. Monitor (Std) 
StrCmp() ............ Strings ............. Monitor (Std) 
StrCpy() ............ Strings ............. Monitor (Std) 
StrLen() ............ Strings ............. Monitor (Std) 
Sub () ............... Add ................. Monitor (Std) 
SwapMem () ........... BlockMem ............ Monitor (Std) 
TestMem () ........... TestMem ............ . Monitor (Std) 
ToFifo() ............ InitFifo ............ Monitor (Std) 
TransMode() ......... TransMode ........... Monitor (Std) 
TxMT () .............. Serial .............. Monitor (Std) 
UnMaskInts() ........ Interrupts .......... Processor (MC68030) 
VectInit() .......... Exceptions ... ~ ...... Processor (MC68030) 
VecToVecAddr() ...... Exceptions .......... Processor (MC68030) 
xprintf() ........... xprintf ............. Monitor (Std) 
xsprintf () .......... xprintf ............ . Monitor (Std) 
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Add(1) Monitor (Std) Add(1) 

SYNOPSIS 
Add(Argl, Arg2) 
unsigned long Arg1, Arg2; 

Sub(Argl, Arg2) 
unsigned long Arg1, Arg2; 

Mul(Argl, Arg2) 
unsigned long Arg1, Arg2; 

Div(Argl, Arg2) 
unsigned long Arg1, Arg2; 

unsigned long RandO 

Seed(Value) 
unsigned long Value; 

DESCRIPTION 

Pagel 

These functions are provided to allow the monitor to do basic arithmetic operations on the com­
mand line using a variety of numeric bases. Each function accepts two arguments Argl and Arg2 
to perform the arithmetic operation and returns the results. For the Add and Mul functions argu­
ment order is not important. The Sub function performs Argl minus Arg2. The Div function per­
forms the Argl divided by Arg2 operation checking to avoid division by zero. 

The function Rand is a linear congruent random generator. The random number returned is an 
unsigned long. The function Seed is used to seed the random number generator. The variable 
Value should be generated from the real time clock. 
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SYNOPSIS 
unsigned long atoh(p) 
char "'p; 

unsigned long atod(p) 
char·"'pi 

unsigned long atoo(p) 
char "'p; 

unsigned long atob(p) 
char "'Pi 

unsigned long atoX(p, Base) 
char "'Pi 
int Base; 

BinToHex(Val) 
unsigned long Val; 

HexToBin(Val) 
unsigned long Val; 

FindBitSet(Number) 
unsigned long Number; 

DESCRIPTION 
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These functions are a collection of numeric conversion programs used to convert character strings 
to numeric values, convert Hex to BCD, BCD to Hex, and to search for bit values. 

The atoh function provides conversion of an ascii string to a hex number. The atoh function pro­
vides conversion of an ascii string to a decimal number. The atoo function provides conversion of 
an ascii string to an octal number. The atob function provides conversion of an ascii string to a 
binary number. 

The function atoX accepts both the character string p and the numeric base Base to be used in con­
verting the string. This can be used for numeric bases other than the standard bases 16, 10,8 and 
2. 

The BinToHex function provides conversion of a binary value to packed nibbles (BCD). The Hex­
ToBin function provides conversion of packed nibbles (BCD) to binary. This function accepts the 
parameter Val, which is assumed to contain a single hex number of value 0-99. 

The FindBitSet function searches the Number for the first non-zero bit. The bit position of the least 
significant non-zero bit is returned. This function accepts the parameter Val, which is assumed to 
contain a single BCD number of value 0-99. 
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SYNOPSIS 
ClearMem(Dest, ByteCount) 
unsigned char *Dest; 
unsigned long ByteCount; 

FillMem(Flag, Value, StartAddr, EndAddr) 
unsigned long Value, StartAddr, EndAddr; 
char Flag; 

CopyMem(Src, Dest, ByteCount) 
unsigned char *Src, *Dest; 
unsigned long ByteCount; 

SwapMem(Src, Dest, ByteCount) 
char *Src, *Dest; 
int ByteCount; 

CmpMem(Src, Dest, ByteCounO 
char *Src, *Dest; 
int ByteCount; 

CheckSumMem(Addr, ByteCount) 
unsigned char * Addr; 
unsigned long ByteCount; 

DESCRIPTION 
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These functions provide the ability to clear, fill, copy, swap, compare, and checksum blocks of 
memory. All of the functions treat memory as a block of bytes except for the FillMem function, 
which can treat memory blocks as bytes, words, or longs. 

The function ClearMem clears the number of bytes specified by ByteCount starting at address Dest. 

The function FillMem fills memory starting at address StartAddr to address EndAddr with the 
specified Value. Memory is treated as bytes, words, or longs as specified by the character Flag 
which must be b, w, or 1 for byte, word, and long. 

The function CopyMem copies from source address Src to destination address Dest the number of 
bytes specified by ByteCount. 

The function SwapMem swaps two memory blocks of size specified by ByteCount. The blocks are 
located at the addresses specified by Src and Dest. 

The function CmpMem compares two memory blocks of size specified by ByteCount. The blocks 
are located at the addresses specified by Src and Dest. If the memory blocks are different, a mes­
sage indicating where and how they differ is printed. 

The function CheckSumMem computes the checksum for the memory block of size ByteCount. The 
memory block is specified by the Address parameter. The checksum is the 16-bit sum of the bytes 
in the memory block. 
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SYNOPSIS 
BootBus(PowerUp) 
int PowerUp; 

DESCRIPTION 
The BootBus function is one of the autoboot devices supported by the Inonitof. The pucp08e of 
this function is to provide a method of loading an application program over a bus interface. This 
is accomplished by communicating with another board on the bus through a shared memory 
location. This provides very fast downloads that reduce software development time. This func­
tion uses the LoadAddress field from the NY memory configuration as the base address of a shared 
memory communications structure described below: 

struct BusComStruct { 
unsigned long MagicLoci 
unsigned long CallAddressi 
} i 

This structure consists of two unsigned long locations. The first is used for synchronization and 
the second is the entry address of the application. The sequence of events used for loading an 
application is described below: 

First, the host board waits for the target to write the value Ox496d4f6b (character string "ImOk") 
to the magic location MagicLoc, indicating the target is initialized and waiting for a download. 

Second, the host board downloads the application program over the bus, writes the entry point or 
execution address of the application to CallAddress, and then writes Ox596f4f6b (character string 
''Y oOk") to MagicLoc, indicating the application is ready for the target. 

Finally, the target detects the host has written to the magic location, copies the application pro­
gram to local memory, and then sets the value to Ox42796521 (character string "Bye!") indicating 
the application was found. The target then calls the application at CallAddress. When the applica­
tion is called, four parameters that are pulled from the NY memory boot configuration section are 
passed to the application. The parameters as seen by the application are shown below: 

Application(Device, Number, RomSize, RomBase) 
unsigned char Device, Number; 
unsigned long RomSize, RomBase; 

These parameters allow multiple boards using the same facility to receive different configuration 
information from the monitor. 

SEE ALSO 
BootUpO 
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SYNOPSIS 
BootRom(Power Up) 
int PowerUp; 

DESCRIPTION 
The BootRom function is one of the autoboot devices supported by the monitor. The purpose of 
this function is to provide a method of loading an application program from ROM. If only one 
ROM socket is provided, the application must be loaded into the same ROM as the monitor. The 
monitor must be located in either the highest or lowest portion of the ROM, depending on where 
the processor expects the monitor at reset. The 80960CA and Gmicro processors require the moni­
tor in the high portion, and the 68000 family requires the monitor in the lowest portion. 

The location, size and load address of the application is Specified in the NV memory boot 
configuration space. The NV memory configuration parameters used are Rom Base, RomSize and 
LoadAddress. 

This monitor function, when called, copies the number of bytes specified by the NV memory 
parameter RomSize from the ROM location specified by RomBase to the memory location specified 
by LoadAddress. After the memory is loaded, the application is called at LoadAddress. When the 
application is called, two parameters that are pulled from the NV memory boot configuration sec­
tion are passed to the application. The parameters as seen by the application are shown below: 

Application (Device, Number) 
unsigned char Device, Number; 

These parameters allows multiple boards using the same facility to receive configuration informa­
tion from the monitor. 

ARGUMENTS 
The flag PowerUp indicates if this function is called for the first time. If so, memory must be 
cleared. 

SEE ALSO 
BootUpO 
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SYNOPSIS 
BootSerial(PowerUp) 
int PowerUp; 

DESCRIPTION 
The BootSr;,;Ul function is one of L'1e autoboot devices supported by the monitor. The purpose of 
this function is to provide a method of loading an application program from a serial port. This 
function uses the LoadAddress and DevType fields from the NY memory configuration to deter­
mine the format of the download and the entry execution address of the downloaded application. 
The DevType field selects one of the download formats specified below: 

DEVICE NUMBER 

INT MCS86 0 
MOT EXORMAT 1 
HK BINARY 2 

DOWNLOAD FORMAT 

Intel MCS-86 Hexadecimal Format 
Motorola Exormax Format (SO-S3,S7-59 Records). 
Heurikon Binary Format. 

When the application is called, three parameters that are pulled from the NV memory boot 
configuration section are passed to the application. The parameters as seen by the application are 
shown below: 

Application {Number, RomSize, RomBase) 
unsigned char Number; 
unsigned long Rom5ize, RomBase; 

These parameters allow multiple boards using the same facility to receive different configuration 
information from the monitor. 

SEE ALSO 
BootUpO 
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SYNOPSIS 
BootUp(PowerUp) 
int PowerUp; 

DESCRIPTION 
The BootUp function is called immediately after the NV memory device has been opened and the 
board has been configured according to the NV configuration. First, this function determines if 
memory is to be cleared according to the NV configuration and the flag Power Up. 

The monitor provides an autoboot feature that allows an application to be loaded from a variety 
of devices and executed. This function uses the NV configuration to determine which device to 
boot from and calls the appropriate boot strap program. The monitor supports the ROM, BUS, 
and SERIAL autoboot devices, which are not hardware-specific. The remainder of the devices 
mayor may not be supported by board-specific functions described elsewhere. Currently, the 
board specific devices are SCSI (floppy, disk, and tape) and ethemet. 

ARGUMENTS 
The flag PowerUp indicates if this function is being called for the first time. If so, memory must be 
~ared. • 

SEE ALSO 
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StartMon.c, NvMonDefs.h, NVTable.c BootRomO, BootBusO BootWinchO, BootFloppyO, Boot­
TapeO 
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SYNOPSIS 
FlushCacheO 
EnblnstCacheO 
DislnstCacheO 
EnbDataCacheO 
DisDataCacheO 

DESCRIPTION 
These functions are used to enable, disable and flush the instruction and data caches. The Flush­
Cache function flushes both the instruction and data caches. 

The functions EnblnstCache and EnbDataCache enable the instruction and data caches respective 
by turning on the enables is the CACR register. 

The functions DislnstCache and DisDataCache disable the instruction and data caches respective by 
turning off the enables in the CACR register. Before a cache is disabled it is flushed. 

SEE ALSO 
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SYNOPSIS 
Call(Funct, ArgO, Argl, Arg2, Arg3, Arg4, Arg5, Arg6, Arg7) 
int (IfoFunct )0; 
unsigned long ArgO, Argl, Arg2, Arg3, Arg4, Arg5, Arg6, Arg7; 

DESCRIPTION 
The Call command allows execution of programs that have been downloaded through one of the 
board's interfaces. This function allows up to eight arguments to be passed to the called function 
from the command line. If the application program wants to return to the monitor, it is important 
that the processor stack registers and special purpose registers remain unchanged. 

ARGUMENTS 
The first argument Funct is the address of the application program to be executed. The next argu­
ments ArgO through Arg7 are the arguments to be passed to the application program. 

SEE ALSO 
DownLoadO, TransModeO. 
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Date(l) Monitor (Std) Date(1) 

SYNOPSIS 
DateO 

SetDate{DayOfWeek, Month, DayOfMon, Year, Hour ,Min, Period) 
unsigned long Hour, Minutes, DayOfMonth, Year; 
"h", .. *l.An",.h *n~,,(,,)AAT~1r *Porinn' 
,-1.1PI. .a. .... v.&a".&I, &..o#' .... J '"".& ...... "''''.'1 .a. ...... ...,-, 

DESCRIPTION 
The Date and SetDate commands provide the real-time clock support for the monitor. The Date 
function initializes a monitor time structure defined below by reading from the real-time clock 
device. This is done by calling the RtcAcc function. The structure entries are then checked for ille­
gal values and the date is printed. 

struct tm { 
unsigned long tm_fsec; * fract of seconds (0 - 99) * 
unsigned long tm_sec; * seconds (0 - 59) * 
unsigned long tm_min; * minutes (0 - 59) * 
unsigned long tm_hour; * hours (0 - 23) * 
unsigned long tm_mday; * day of month (1 - 31) * 
unsigned long tm_mon; * month of year (0 - 11 ) * 
unsigned long tmJear; * Year - 1900 * 
unsigned long tm_wday; * day of week (sunday = 0) * 
} ; 

The SetDate function accepts 7 parameters that describe the DayOfWeek, Month, DayOfMonth, 
Year, Hour, Minute, and Period (AM/PM). The month, day of week, and period are assumed to be 
character strings. All other parameters are numeric. This information is verified and used to ini­
tialize the time structure described above. After verifications, the structure is written to the real­
time device, and the time is again printed. 

ARGUMENTS 
The variable DayOfWeek is a character string that contains enough characters to uniquely define 
one of the following character strings: 

Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday 

The variable Month is a character string that contains enough characters to uniquely define one of 
the following character strings: 

January, February, March, April, May, June, 
July, August, September, October, November, December 

The variable DayOfMonth is a numeric value from 0 to 31, the variable Year is a numeric value 
from 1990 to 2089, the variable Hour is a numeric value from 0 to 23, the variable Minute is a 
numeric value from 0 to 59, and the variable Period is a character string that contains either the 
character string AM or PM. 

SEE ALSO 
RctAccO. 
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DisplayMem (1 ) Monitor (Std) DisplayMem (1 ) 

SYNOPSIS 
DisplayMem(Address, Lines) 
unsigned long Address, Lines; 

SetMem(Flag, Address) 
int Flag; 
unsigned long Address; 

DESCRIPTION 
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The DisplayMem function and the SetMem functions are used to display and modify memory loca­
tions. 

The SefMem function allows interactive modification of memory starting at the location specified 
by the argument Address using the fonnat specified by the character Flag, which indicates byte (b), 
word (w), or long (1). After the value is read and displayed, new data may be entered. If a <cr> 
follows the data entered, the address counts up. If <ESC> follows the data entered, the address 
counts down. If an empty line is entered, the data for that location is left unchanged. To quit this 
function, type any illegal hex character. 

The DisplayMem function displays memory in lines of 16 bytes each, starting at the location 
specified by the argument Address. The data is displayed first as hex character values on the right, 
and then as the ascii equivilent on the left, if printable. Non-printable ascii characters are printed 
as a dot. The number of lines displayed is specified by the parameter Lines. If Lines is not 
specified (equals NULL), the default number of lines (16) is displayed. The display can be inter­
rupted by hitting any character. This function returns the next address to be displayed so the 
command can be reentered from the last displayed location. 
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DisAssemble ( 1) Processor (MC68030) DisAssemble(l) 

SYNOPSIS 
DisAssemble(Addr, Cnt) 
unsigned short .. Addr; 
int Cnt; 

DESCRIPTION 
The DisAssemble function starts reading instructions at the memory address specified by Addr and 
displays the assembly langauge equivilent of memory. The argument Cnt indicates the number of 
instructions to be disassembled. If Cnt is not specified (0) then the default number of lines are 
printed. 

The disassembler knows about all of the MC68030 instructions with the exception of floating 
point. Floating point instructions will be displayed as unrecognized instructions which are 
represented with the .WORD directive. The format of the disassembler should correspond to the 
format used in the motorola MC68030 instruction set manual. 

Unrecognized instructions can cause the disassembler to loose synchronization with an assembly 
program which can result in an error in the display. This ussually corrects itself within several 
instructions. 

SEE ALSO 
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Download (1 ) Monitor (Std) Download (1 ) 

SYNOPSIS 
DownLoad(Flag, Address) 
char Flag; 
unsigned long Address; 

DESCRIPTION 
This monitor command provides a serial download using either Hex-Intel, Motorola S-Records, 
or binary format. The argument Flag, which is one of the following characters, indicates the 
download mode: 

h Intel MCS-B6 Hexadecimal Format 
m Motorola Exormax Format (SO-S3,S7-S9 Records). 
b Heurikon Binary Format. 

If Flag is NULL then this function defaults to using Hex-Intel. If the second parameter is specified 
(not NULL) the specified Address is added to those found in the download records. This allows a 
download to another board across a bus interface (which requires an offset). 

When the binary download format is used, the data are moved in raw 8-bit format. Thisdmproves 
the download time by about 220%. This format requires a header be sent to describe the data 
location, size, and checksum. This format is described briefly below. 

First received is the magic number and number of sections. The magic number is the unsigned 
long value Ox12345670 where the lowest nibble specifies the number of sections expected. Each 
section following the magic number requires a 12-byte header that specifies the load address, sec­
tion size, and checksum of the data. After the header are the raw data. The section header is 
described below: 

struct BinaryHeader 
unsigned long Address; 
unsigned long Size; 
unsigned long CheckSum; 
} BinHdr; 

For the magic number and section header, the bytes are sent most significant byte first. As an 
example, the magic number would be sent in the order Ox12, Ox34, Ox56,Ox73. 

SEE ALSO 
BootSerialO. 
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DumpRegs(1 ) Processor (MC68030) DumpRegs(1) 

SYNOPSIS 
DumpRegsO 

DESCRIPTION 
The DumpRegs function dumps a display of the processor registers at the point of the last excep­
tion. This function does not display the current register contents which would be meaningless but 
instead displays the registers values stored at the last exception. The stored register values are 
kept in a structure ProcRegs which has the following format. 

struct RegFile { 
unsigned long DataRegs[8]; 
unsigned long AddrRegs[8]; 
unsigned long CtrlRegs[16]; 
* VBR CACR CAAR SSP ISP MSP 
} RegFile; 

SR * 

* data registers 0-7 * 
* address registers 0-7 * 
* Control Regs PC SFC DFC * 

Currently the floating point registers are not displayed because of the lack of floating point sup­
port in xprintf. The trace mechanism interacts with this function by copying its register display 
structure over ProcRegs and then calling this function. After a trace exception the DumpRegs com­
mand can be used to display the registers saved at the exception as long as another exception 
does not occur. 

SEE ALSO 
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SYNOPSIS 
VectInit() 

unsigned long ""V ecToV ecAddr(V ector) 
unsigned long Vector; 

ConnectHandler(Vector, Handler) 
unSigned long Vector; 
int (""Handler)(); 

DisConnectHandler(Vector) 
unsigned long Vector; 

Probe(DirFlag, SizeFlag, Address, Data) 
char DirFlag, SizeFlag; 
unsigned long Address; 
unsigned long Data; 

DESCRIPTION 
These functions are the 68030 processor specific functions which provide interrupt and exception 
handling support. 

The function Vectlnit initializes the entire interrupt table to reference the unexpected interrupt 
handler. This assures that the board will not hang when unexpected interrupts are received. The 
unexpected interrupt handler saves the state of the processor at the point the interrupt was 
detected and then calls the IntrErr function, which displays the error and restarts the monitor. 

The function VectTo VectAddr converts the argument Vector to the vector address contained in the 
interrupt table associated with the vector. This allows modification of vectors without knowing 
where the interrupt table is located in memory. 

The function ConnectHandler allocates an interrupt wrapper, links the wrapper into the interrupt 
table and then initializes the wrapper to call the Handler address. The argument Vector indicates 
the vector number to be connected and the argument Handler should be the address of the func­
tion that will handle the interrupts. The Interrupt Wrapper is a relocatable assembly language 
module that can be placed in free memory and linked into the interrupt table. This allows the pro­
grammer to avoid using assembly language programming for interrupts. 

The function DisConnectHandler modifies the interrupt table entry associated with Vector to use 
the unexpected interrupt handler and then de-allocates the memory used for the interrupt 
wrapper allocated by ConnectHandler. Because both ConnectHandler and DisConnectHandler use 
the Malloc and Free facilities it is necessary for memory management to be initialized. 

The function Probe should be used to access memory locations that mayor may not result in a 
watchdog timeout or bus error. This function returns TRUE if the location was accessed and 
FALSE if the access resulted in a bus error. The argument DirFlag indicates whether a read (0) or 
a write (1) should be attempted. The argument SizeFlag indicates whether a byte access (1), a 
word access (2) or a long access (4) should be attempted. The argument Address indicates the 
address to be accessed and the argument Data is a pointer to where the read or write data is. 

SEE ALSO 

Pagel June 21, 1991 



FastFillMem (1 ) Processor (MC68030) FastFillMem (1 ) 

SYNOPSIS 
FastFillMem(Value, StartAddress, EndAddress) 
unsigned long Value; 
unsigned long *StartAddress, *EndAddressi 

DESCRIPTION 
The FastFillMem function provides a fast method for filling memory with the Value Specified. The 
FillMem monitor command is too slow to clear large amounts of memory (megabytes). This func­
tion takes advantage of the burst ability of the processor, which can achieve much higher data 
rates than single reads and writes. 

The parameters StartAddress and EndAddress indicate the start and end of the block of memory to 
be filled. The argument Value is the value used to fill memory. The value is always assumed to be 
an unsigned long value and the start and end pointers are assumed to be long word aligned 
addresses. 

SEE ALSO 
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SYNOPSIS 
FinciNotMem(Flag, SearchVal, StartAddr, EndAddr) 
unsigned long StartAddr, EndAddr; 
unsigned long Search Val; 
char Flag; 

FindStr(SearchStr, StartAddr, EndAddr) 
unsigned long StartAddr, EndAddr; 
char *SearchStr; 

FindMem(Flag, SearchVal, StartAddr, EndAddr, InvFlag) 
unsigned long StartAddr, EndAddr; 
unsigned long SearchVal, InvFlag; 
char Flag; 

DESCRIPTION 
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These functions are used to search memory for a particular pattern or lack of a pattern. If the 
specified pattern is found, the location of the pattern is displayed. All of these functions can be 
interrupted by hitting any character on the console device. 

The function FindNotMem searches memory from address startAddr to address EndAddr for 
memory locations that are not the same as the data specified by Search Val. The data size is deter­
mined by the character Flag, which indicates byte (b), word (w), or long (1). 

The function Findstr searches memory from address startAddr to address EndAddr for the 
occurrence of the string specified by searchstr. 

The function FindMem searches memory from address startAddr to address EndAddr for memory 
locations that are the same as the data specified by Search Val. The data size is determined by the 
character Flag, which indicates byte (b), word (w), or long (I). The last argument InvFlag, if TRUE, 
causes the search to act like the FindNotMem function. 
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SYNOPSIS 
Help(Name) 
char ""Name; 

DESCRIPTION 
The help function provides the on-line help facilities for the monitor. The monitor provides an 
on-line manual page describing each monitor command. Also provided is a set of auxiliary 
manual pages, which are not tied to any particular command. 

This function accepts the character string Name, which is used to search the symbol table and aux­
iliary manual table for a match. If a match is found, the manual page is printed. If no match is 
found, this function indicates there is no help for the specified string. If the argument Name is not 
specified (NULL), then the auxiliary manual page describing the help facility itself is displayed. 

SEE ALSO 
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SYNOPSIS 
InitFifo(FPtr, StartAddr, Length) 
struct Fifo *FPtr; 
unsigned char *StartAddr; 
int Length; 

ToFifo(FPtr, c) 
struct Fifo *FPtr; 
unsigned char c; 

FromFifo(FPtr, Ptr) 
struct Fifo *FPtr; 
unsigned char *Ptr; 

DESCRIPTION 
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These functions provide the necessary interface to initialize, read, and write a software fifo. The 
fifo is used for buffering serial 110 when using transparent mode, but could be used for a variety 
of applications. All three functions accept as the first argument a pointer FPtr to a fifo structure 
that is used to manage the fifo. This fifo structure is described briefly below: •. 

struct Fifo { 
unsigned char *Top; 
unsigned char *BOttOffi; 
int Length; 
unsigned char *Front; 
unsigned char *Rear; 
int Count; 
} Fifo; 

The function InitFifo initializes the fifo control structure specified by FPtr to use the unsigned 
character buffer starting at StartAddr that is of size Length. 

The function ToFifo writes the byte c to the specified fifo, This function returns TRUE if there is 
room in the fifo, FALSE if the fifo is full. 

The function FromFifo reads a byte from the specified fifo. If a character is available, it is written to 
the address specified by the pointer Ptr and the function returns TRUE. If no character is avail­
able, the function returns FALSE. 
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SYNOPSIS 
UnMaskIntsO 
MaskIntsO 

DESCRIPTION 

Processor (MC68030) Interrupts ( 1) 

The functions UnMaskInts and MaskInts are used to enable and disable interrupts at the processor. 
The function UnMaskInts sets the interrupt level bits in the processor status register to 0 allowing 
all levels to interrupt the processor. The function MaskInts sets the interrupt level bits in the pro­
cessor status register to 7 disabling all interrupts except the non-maskable level 7 interrupt. 

SEE ALSO 
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SYNOPSIS 
IsLegal(Type,Str) 
unsigned char Typei 
char *Stri 

DESCRIPTION 
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This function is used to detennine if the specified character string Sfr contains legal values to 
allow the string to be parsed as decimal, hex, upper case, or lower case. The function IsLe gal 
traverses the character string until a NULL is reached. Each character is verified according to the 
Type argument. The effects of specifying each type are described below: 

Type / Value Legal Characters 
------------- -------------------
DECIMAL Ox8 0 - 9 
HEX Ox4 0 - 9, A - F, a - f 

UPPER Ox2 A - Z, 0 - 9 
LOWER Oxl a - z 
ALPHA Ox3 A - Z, a - z, 0 - 9 

If the character string contains legal characters, this function returns TRUE; otherwise, it returns 
FALSE. The string equivalent of the character functions isalphaO, isupperO, islowerO, and isdi­
gitO can be constructed from this function, which deals with the entire string instead of a single 
character. 
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SYNOPSIS 
char ItMaIIoc(NumBytes) 
unsigned long NumBytes; 

char ItCalloc(NumElements, Size) 
unsigned long NumElements, Size; 

Free(MemLoc) 
unsigned long ItMemLoc; 

CFree(Block) 
unsigned long ItBlock; 

char ItReAllodBlock, NumBytes) 
char "'Block; 
unsigned long NumBytes; 

MemResetO 

MemAdd(MemAddr, MemBSize) 
unsigned long MemAddr, MemBSize; 

MemStatsO 

DESCRIPTION 
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The memory management functions provide basic functions necessary to allocate and free 
memory from a memory pool. The monitor initializes the memory pool to use all on-card 
memory after the monitor's bss section. If any of the autoboot features are used, the memory pool 
is not initialized and the application program is required to set up the memory pool if these func­
tions are to be used. 

The functions Malloc, Calloc and ReAlloc are used to allocate memory from the memory pool. Each 
of these functions returns a pointer to the memory requested if the request can be satisfied and 
NULL if there is not enough memory to satisfy the request. The function Malloc accepts one argu­
ment NumBytes indicating the number of bytes requested. The function Calloc accepts two argu­
ments NumElements and Size indicating a request for a specified number of elements of the 
specified size. The function ReAlloc allows the reallocation of a memory block by either returning 
the block specified by Block to the free pool and allocating a new block of size NumBytes or by 
determining that the memory block specified by Block is big enough and returning the same block 
to be reused. 

The functions Free and CFree are used to returns blocks of memory to the free memory pool 
which were requested by either Malloc, Calloe, or ReAlloc. The address of the block to be returned 
is specified by the argument MemLoc, which must be the same value returned by one of the allo­
cation functions. An attempt to return memory to the free memory pool which was not acquired 
by the allocation functions is a fairly reliable way of blowing up a program and should be 
avoided. 

The function MemReset sets the free memory pool to the empty state. This function must be called 
once for every reset operation before the memory management facilities can be used. It is also 
necessary to call this function before every call to MemAdd. 

The function MemAdd is used to initialize the free memory pool to use the memory starting at the 
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address specified by MemAddr of size specified by MemSize. This function currently allows for 
only one contiguous memory pool and must be preceded by a function call to MemReset when­
ever called. 

The function MemStats provides the ability to monitor the memory usage. This function outputs a 
table showing how much memory is available and how much is used. and lost as a result of over­
head. 

SEE ALSO 
MemTopO, MemBaseO. 

June 21, 1991 Page 2 



NVMemory(1 ) Monitor (Std) NVMemory(l) 

SYNOPSIS 
NVDisplayO 

NVUpdate() 

NVOpenO 

NVSet(GroupName, FieldName, Value) 
char IIGroupName, *FieldName, *Value; 

NVlnit(SerNum, RevLev, ECOLev, Writes) 
int SerNum, ECOLev, RevLev, Writes; 

DESCRIPTION 

Pagel 

The NV memory support functions provide the interface to the NV memory. All of these func­
tions deal only with the monitor- and Heurikon-defined sections of the NV memory. The 
monitor-defined sections of NV memory are read/write and can be modified by the user. The 
Heurikon-defined section of NY memory is read only and cannot be modified. Attempts to 
modify the Heurikon defined sections will result in an error message when the store is done. 

The NVOpen function reads and checks the monitor and Heurikon-defined sections. If the NV 
sections do not validate, then an error message is displayed. 

The NVUpdate function attempts to write the Heurikon- and monitor-defined NV sections back to 
NV memory. The data are first verified, and then written to the device. The write is verified and 
all errors are reported. 

The NVlnit function is used to initialize the NY memory to the default state defined by the moni­
tor. It first clears the memory and then writes the Heurikon and monitor data back to NY 
memory. This function accepts as arguments the serial number, revision level, ECO level and the 
number of writes to NY Memory. If the monitor-defined NY memory section somehow becomes 
corrupt, the command sequence NVlnit followed by NVUpdate should result in the monitor­
defined NV memory resetting to the default state. This sequence of commands will result in error 
messsages that indicate the Heurikon-defined section was not changed. These messages can be 
ignored. 

The NVDisplay and NVSet commands are used to display and modify the Heurikon-defined and 
monitor-defined NV sections. The values are displayed in logical groups. Each group has a 
number of fields. Fields are displayed as hex, decimal, or a list of legal values. An example of the 
display is shown below: 

Group 'Console' 
Port 
Baud 
Parity 
Data 
StopBits 

A 

9600 
None 
8-Bits 
2-Bits 

(A, B, c, D) 

(Even, Odd, None) 
(5-Bits, 6-Bits, 7-Bits, 8-Bits) 
(l-Bi t, 2-Bi ts) 

After each group is displayed, the user has the option of moving to the next group display, edit­
ing the current group display, or quitting the display completely. If an edit is requested, all fields 
of the group are prompted for modification one-by-one. An empty line indicates that no 
modification is necessary. 
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To modify a field using NV5et, the group and field to be modified are specified and the new value 
is provided. This command allows abbreviation of the field and group names. The NVDisplay 
function allows fields to be changed interactively during the display. 

.. .. 
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SYNOPSIS 
SetNvDefauIts(Groups, NumGroups) 
NVGroupPtr Groups; 
int NumGroups; 

DispGroup(Group, EditFlag) 
NVGroupPtr Group; 
unsigned long EditFlag; 

NVOp(NVOpCmd, Base, Size, Offset> 
unsigned long NVOpCmd, Size, Offset; 
unsigned char *Base; 

DESCRIPTION 
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The support functions used for displaying, initializing, and modifying the NY memory data 
structures can also be used to manage other data structures which mayor may not be stored in 
NVmemory. 

The method used to create a display of a data structure is to create a second 'structure that con­
tains a description of every field of the first structure. This description is done using the NVGroup 
structure. Each entry in the NVGroup structure describes a field name, pointer to the field, size of 
the field, indication of how the field is to be displayed, and the initial value of the field. 

An example data structure is shown below as well as the NVGroup data structure necessary to 
describe the data structure. This example might describe the coordinates and depth of a window 
structure. 

struct NVExample 
NV_Internal Internal; 
unsigned long XPos, YPos; 
unsigned short Mag; 
} NVEx; 

NVField ExFields[] = { 
{"XPos", (char *) &NVEx.XPos, sizeof(NVEx.XPos), 
NV_TYPE_DECIMAL, 0, 100, NULL}, 
{"YPos", (char *) &NVEx.YPos, sizeof(NVEx.YPos), 
NV_TYPE_DECIMAL, 0, 200, NULL}, 
{"Depth" (char *) &NVEx.Mag, sizeof(NVEx.Mag), 
NV_TYPE_DECIMAL, 0, 4, NULL} 
} 

NVGroup ExGroups[] = { 
{"Window", sizeof(ExFields)/sizeof(NVField), ExFields } 
} ; 

If passed a pointer to the ExGroups structure, the function DispGroup generates the display 
shown below. The second parameter EditFlag indicates whether to allow changes to the data 
structure after it is displayed (Same as in the NVDisplay command). 

window Display Configuration 
XPos 100 
YPos 200 
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Magnitude 4 

The SetNvDefaults function, when called with a pointer to the ExGroup structure, can be used to 
initialize the data structure to those values specified in the NVGroup structure. The second param­
eter NumGroups indicates the number of groups to be initialized. 

The NVOp function can be used to store and recover data structures from NV memory. The only 
requirement of the data structure to be stored in NV memory is that the first field of the structure 
be NVlnternal, which is where all the bookkeeping for the NV memory section is done. The first 
parameter NvOpCmd indicates the command to be performed. A summary of the commands is 
shown below: 

Command Value Description 
----------- ----------------------------
NV_OP FIX 0 Fix NV section checksum 
NV OP CLEAR 1 Clear NV section 
NV OP CK 2 Check if NV section is valid 
NV OP OPEN 3 Open NV Section 
NV OP SAVE 4 Save NV Section -
NV OP CMP 5 Compare NV Section data 

The second parameter, Base, indicates the base address of the data structure to be operated on, 
and the Size parameter indicates the size of the data structure to be operated on. The Offset 
parameter indicates the byte offset in the NY memory device where the data structure is to be 
stored. An example of how to initialize, store, and recall the example data structure is shown 
below. 

NVOp(NV_OP_CLEAR, &NVEx, sizeof (NVEx) , 0) ; 

NVOp(NV_OP_SAVE , &NVEx, sizeof (NVEx) , 0) ; 

NVOp(NV_OP_OPEN , &NvEx, sizeof(NVEx), 0) ; 

NVOp(NV_OP_FIX, &NVEx, sizeof (NVEx) , 0) ; 

NVOp(NV_OP_ SAVE , &NVEx, sizeof(NVEx), 0) ; 

The clear, save, and open operations cause the NV device to be cleared and filled with the NVEx 
data structure; then the data structure is filled from NV memory. The fix and save operation are 
used to modify the NV device, which updates the internal data structures and then writes them 
back to the NV memory device. 

If errors are encountered during the check, save or compare operations, an error message is 
returned from the function NvOp. The error codes are listed below. 

Error number 

NVE NONE 0 
NVE OVERFLOW 1 
NVE MAGIC 2 
NVE CKSUM 3 
NVE STORE 
NVE CMD 
NVE CMP 
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4 

5 
6 

Description 

No errors. 
NV device write count exceeded. 
Bad magic number read from NV device. 
Bad checksum read from NV device. 
Write to NV device failed. 
Unknown operation requested. 
Data does not compare to NV device. 

Page 2 



NVSupport(1 ) 

SEE ALSO 
NVFields.h 
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Monitor (Std) NVSupport (1) 
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SYNOPSIS 
char GetCO 
char RGetCO 

PutC(c) 
char c; 
RPutC(c) 
char c; 

KBHit() 
RKBHit() 

TxMTO 
RTxMTO 

ChBaud(Baud) 
int Baud; 
RChBaud(Baud) 
int Baud; 

DESCRIPTION 
The serial support functions defined here provide the ability to read, write, and poll the monitor 
serial devices. The monitor initializes and controls two serial devices: one is the console, which 
provides the user interface, and the other is the modem (also known as "download" or "remote") 
device, which can be used to connect to a development system. Each console function has a com­
plement function that performs the same operation on the modem device. The modem device 
functions are prefixed wi th the letter 'R' for remote. Each serial port is configured at reset accord­
ing to the NY memory configuration. 

The functions GetC and RGetC are used to read characters from the console and modem devices 
respectively. When called, these functions will not return until a character has been received 
from the serial port. The character read is returned to the calling function. 

The functions PutC and RPutC are used to write characters from the console and modem devices 
respectively. When called, these functions will not return until a character has been accepted by 
the ~rial port. The character c is the only argument these functions accept. 

The functions KBHit and RKBHit are used to poll the console and modem devices for available 
characters. If the receiver indicates a character is available, these functions return TRUE; other­
wise, they return FALSE. 

The functions TxMT and RTxMT are used to poll the console and modem devices if the 
transmitter can accept more characters. If the transmitter indicates a character can be sent, these 
functions return TRUE; otherwise, they return FALSE. 

The functions ChBaud and RChBaud allow modification of the console and modem device baud 
rates. The argument Baud specifies the new baud rate to use for the port. Because these functions 
accept any baud rate, care must be taken to request only baud rates the terminal or host system 
can support. 

SEE ALSO 
GetCharO, PutCharO, KeyHitO, TxEmptyO, ChangeBaudO. 
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SYNOPSIS 
CmpStr(Strl, Str2) 
char If$trl, If$tr2; 

StrCmp(Strl, Str2) 
char If$trl, If$tr2; 

StrCpy(Dest, Source) 
char ItDest, ItSource; 

StrLen(Str) 
char If$tri 

StrCat(DestStr, SrcStr) 
char ItDestStr, ItSrcStr; 

DESCRIPTION 
These functions provide the basic string manipulation func;:tions necessary to compare, copy, con­
catenate, and determine the length of strings. 

The function CmpStr compares the two null terminated strings pointed to by Strl and Str2. If they 
are equal, it returns TRUE; otherwise, it returns FALSE. Note that this version does not act the 
same as the UNIX® strcmp function. CmpStr is non-case-sensitive and only matches characters up 
to the length of Strl. This is useful for pattern matching and other functions. 

The function StrCmp compares the two null terminated strings pointed to by Strl and Str2. If they 
are equal, it returns TRUE; otherwise, it returns FALSE. Note that this version acts the same as 
the UNIX strcmp function. 

The function Strepy copies the null terminated string Source into the string specified by Dest. 
There are no checks to verify that the string is large enough or is null terminated. The only limit is 
the monitor-defined constant MAXLN (80), which is the largest allowed string length the monitor 
supports. The length of the string is returned to the calling function. 

The function StrLen determines the length of the null terminated string Str and returns the length. 
If the length exceeds the monitor defined limit MAXLN, then the function returns MAXLN. 

The function StrCat concatenates the string SrcStr onto the end of the string DestStr. 

SEE ALSO 
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SYNOPSIS 
TestMem(Base, Top) 
unsigned long Base, Top; 

DESCRIPTION 
The Testmem function is a non-destructive memory test. The variables Base and Top indicate the 
range to be tested. If the variable Top is set to 0, then the base and top addresses are obtained 
from the monitor memory functions MemBase and MemTop. When called, this function prints the 
progress of the test and summarizes the number of passes and failures of the test. This function 
can be interrupted after each pass of the test by hitting any character during the test. 

SEE ALSO 
MemTopO, MemBaseO. 

.. .. 
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SYNOPSIS 
ExecTrace(Funct, ArgO, Argl, Arg2, Arg3, Arg4, Arg5, Arg6) 
int (*Funct)O; 
unsigned long ArgO, Argl, Arg2, Arg3, Arg4, Arg5, Arg6; 

Step(Cnt) 
unsigned long Cnt; 

lnitTraceO 

SetTraceO 

DESCRIPTION 
The functions defined in this module are used to initiate maintain and manage the configuration 
and exception traces for the 68030 Processor. The trace facilities allow the programmer to step 
instruction by instruction through an application program. The tracing mechanism allows the 
programmer to select a variety of events to trace on. The trace events include every instruction, 
branches jumps, returns, or up to 8 instruction addresses. The trace can also be initialized to print 
every instruction or stop when a key is hit. 

The function ExecTrace initiates the trace mechanism for the function specified by the argument 
Funct and begins tracing by passing the arguments ArgO through Arg6 to the function to be 
traced. 

The function Step re-enters the trace mechanism after an exception has occured. This function can 
only be used after a trace is initiated by the ExecTrace function. The argument Cnt indicates the 
number of events to be skipped before stopping the trace. 

The function InitTrace initializes the structures used by the trace facilities to a default state. This 
function must be called at reset. 

The function /fISetTrace/fR provides the ability to change the trace configuration. The trace 
configuration display allows the trace configuration to be modified using the same type of 
display as the NY memory display. The tracing configuration is maintained through the use of 
the SetNVDefualts and DispGroup functions. 

When using trace facilities it is important to understand how the trace mechanism works. 
Because the stack and interrupt table are used by the trace functions the processor stack pointer 
and vector base register cannot be modified by the program which is being traced. The trace 
mechanism currently stops on every instruction and determines if an event has been reached. 
This results in the program running much slower than normal. 

SEE ALSO 
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SYNOPSIS 
TransModeO 

DESCRIPTION 
This function connects the console port to the modem port to provide a connection to a develop­
ment system through the board. Several key characters are used to leave transparent mode 
(CTRL-@-ESC) and to initiate a download (C1RL-@-RETURN). To initiate a download using a 
specific download format, type the command that generates the download records without hit­
ting return. Then use one of the following character sequences: 

CTRL-@-RETURN 
CTRL-@-h 
CTRL-@-rn 
CTRL-@-b 

Download hex-intel 
Download hex-intel 
Download Motorola S-Records 
Download binary 

This function uses software fifos to buffer characters between the two systems. This seems to 
work reasonably well for most processors but can lose characters if large numbers of characters 
are displayed. In general, the only complete solution is to use serial interrupts rather than polling. 
Since this is not likely to happen, beware that the transparent mode command will allow execu­
tion of commands without problems, but may have problems if text editing is attempted. 

SEE ALSO 
DownLoadO. 
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SYNOPSIS 
xprintf(CtrlStr, ArgO, Argl ... ArgN) 
char ·CtrIStr; 
unsigned long ArgO, Argl, ... ArgN; 

xsprintf(Buffer, CtrlStr, ArgO, ArgI ... ArgN) 
char ·Buffer, ·CtrIStr; 
unsigned long ArgO, Argl, ... ArgN; 

DESCRIYI'ION 
This function serves as a System V UNIX®-compatible printf() without floating point. It imple­
ments all features of %d, %0, %u, %x, %X %c and %s. An additional control statement has been 
added to allow printing of binary values (%b). 

The xprintf and xsprintf functions format an argument list according to a control string which 
indicates the format of the arguments. The function xprintf prints the parsed control string to the 
console while the function xsprintf writes the characters to the buffer pointed to be the argument 
Buffer. The control string format is a string that contains plain characters to be processed as is and 
special characters that are used to indicate the format of the next argument in the argument list. 
There must be at least as many arguments as special characters, or the function may act unreli­
ably. 

Special character sequences are started with the character %. The characters after the % can pro­
vide information about left or right adjustment, blank and zero padding, argument conversion 
type, precision and more things too numerous to list. 

If detailed information on the argument formats and argument modifiers is required, seek your 
local C programmer's manual for details. Not all of the argument formats are supported. The 
supported formats are %d, %0, %u, %x, %X %c and %s. 

SEE ALSO 

Pagel June 21, 1991 



Board.c 

Board.h 

Bug.h 

Proc.c 

Proc.h 

ProcAsm.s 

RTC.c 

SCC.c 

Timer.c 

VME.c 

Appendix B 

Code Examples 
This appendix contains the example code listed below: 

This file is the catchall for the miscellaneous board-related 
functions. 

This file describes the hardware addresses and data structures 
for the board. 

This file is intended to provide standard constants and data 
structures common to all files independent of processor, 
compiler, and board model. 

This file contains processor-specific functions for interrupt 
support and exception-handling support. 

The interrupt wrapper is a relocatable assembly language 
module that is allocated on the stack. The interrupt table 
vector location is initialized to point to the wrapper and the 
wrapper is initialized to point to the interrupt handler. This 
level of indirection will reduce the necessity for assembly 
code. 

This file contains assembly language functions used by the 
board, monitor, and processor functions to perform 
processor-specific functions. 

The function in this file provides low-level real-time clock 
support for the monitor. 

The function in this file provides low-level I/O necessary to 
read, write, and configure the Z85C30 serial controller .. 

This file contains example functions for initializing the CIO 
counter timers. 

This file contains the functions necessary to initialize the 
VMEbus as· well as examples for performing several basic 
VME functions. 
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1************************************************************************ 
* * Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
this software and its documentation. Heurikon grants 
this permission provided that the above copyright notice 
appears in all copies and that both the copyright notice and 
this permission notice appear in supporting documentation. In 

* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 

Heurikon Corporation not be used in advertising or publicity 
pertaining to distribution of the software or the documentation 

* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 

of, the software and documentation in terms of correctness, 
accuracy, reliability, currentness, or otherwise; and you rely 

* on the software, documentation and results solely at your own 
* risk. 

* MODIFICATIONS: 
* 
*****1 

'include "Bug.h" 
'include "Board.h" 
jJinclude "NvMonDefs.h" 

1***************************************************** ******************* 
* Board.c: This file is the catchall for the miscellaneous board-related 
* fundtions. Defined in this module are: 
* 
***1 

extern NV HkDefined HKFields; 
extern NV-MonDefs NvMonDefs; 
char BoardModel [1 = "V3D" 1 

1***************************************************** ******************* 
DOCSEC: ConfigBoard 1 V3D Board 

* SYNOPSIS: InitBoard () 

ConfigBoard () 

ConfigCaches () 

* DESCRIPTION: These functions provide configuration of the boards 
interfaces at various points in the monitor. All 
of these functions use the NV memory configuration 
to determine how to configure an interface so it is 
necessary that the NV memory data structures contain 
valid data before any of these functions are called. 

The InitBoard function initializes the minimum 
set of hardware to the default state defined by the 
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***1 

InitBoard () 
( 

NV device structures. The hardware initialized is 
the serial port, the CIO, and the tracing mechanism. 

The function ConfigBoard does a complete 
initialization of all the hardware interfaces which 
are specified by the NV memory configuration. This 
includes the serial ports, VME interface, and 
processor caches. 
After changing the NV memory configuration using the 
NVDisplay or NVSet functions the board can 
be fully configured by calling this function. 

The ConfigCaches function initializes the processor 
caches to either the on or off state as defined by the 
NV device configuration. 

Delay (10); 
ConfigSerDevs(); 
ConfigVmeBus () ; 
InitCio () ; 
InitScsi (); 
InitTrace (); 
return TRUE; 

1* Initialize serial to default state. 
1* Initialize VMEBus to default state. 

ConfigBoard () 
( 

*1 
*1 

Delay(20); 
ConfigSerDevs(); 
ConfigVmeBus () ; 
Con fig Scsi () ; 
ConfigCaches () ; 
return TRUE; 

1* Allow all characters to be printed *1 
1* Initialize serial to NV specified state. *1 
1* Initialize VMEbus to NV specified state. *1 

Configcaches () 
{ 

register NV_MonDefPtr Conf &NvMonDefs; 

if (DataCacheEnble(Conf» 
EnbDataCache(); 

} else { 
DisDataCache(); 

} 
if (InstCacheEnble(Conf» 

EnblnstCache () ; 
else { 

DislnstCache () ; 

return TRUE; 

-~ 

1************************************************************************ 
* DOCSEC: Misc 1 V3D Board 

* SYNOPSIS: PrStatus () 
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* 
* SetLedDisplay(Value) 

unsigned long Value; 

unsigned char *MemTop() 

unsigned char *MemBase() 

Delay (HundSec) 
int HundSecl 

* DESCRIPTION: This is a collection of miscellaneous board support 
functions. 

The PrStatus function should print useful 
information about the board configuration. Currently 
this function determines if the board is configured 
as a system controller and determines if a corebus 
module is present and what type of module is attached. 

The SetLedDisplay function presents the lower 
four bits of the argument Value on the user LEDs. 

The functions MemTop and MemBase are used to 
determine the address of the last and first long word 
in free memory. The size of DRAM is determined by the 
NV memory configuration. The base of free memory is 
determined by the compiler-created variable End 
which indicates the end of the monitors bss section. 

The Delay function is intended to provide a fixed 
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delay for timing. It isn't very accurate and depends 
widely on whether the caches are enabled or disabled. 
As a crude delay generator this function can be used to 
delay in increments of 1/100 of a second as specified 
by the HundSec argument. 

***1 

PrStatus () 
{ 

unsigned long Temp; 

xprintf("\nVME System controller -> "); 
if (IsSystemController(» 

xprintf("On\n"); 
} else { 

xprintf("Off\n"); 
} 
if (IsModPresent(» { 

ModIDGet(FALSE); 
else { 

xprintf("No module found\n"); 

PrStatus () 
{ 

xprintf ("PrStatus (): not implemented\n"); 
return TRUE; 

SetLedDisplay(Value) 
register unsigned long Value; 
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*LEDl (-Value); 
*LED2 (-Value» 1) 1 
*LED3 (-Value» 2); 
*LED4 (-Value» 3); 
return TRUE; 

unsigned char *MemTop() 
{ 

return«unsigned char *) (RAM_BASE + HKFie1ds.Hardware.DRAMSize - 4»; 

extern unsigned long end[l; 
unsigned char *MemBase() 
{ 

return«unsigned char *) end); 

'define HUND_SEC_DELAY 2000 

Delay (HundSec) 
int HundSec; 
{ 

volatile int i; 

for(i=HundSec * HUND SEC DELAY; i; i--); 
return TRUE; --

/************************************************************************ 
* DOCSEC: IntrErr 1 V3F Board 

* SYNOPSIS: IntrErr(AccAddr, Addr, Vector) 
unsigned long AccAddr; 
unsigned long Addr; 
char Vector; 

SetUnExpIntFunct(Funct) 
unsigned long Funct; 

* DESCRIPTION: When an unexpected interrupt is received it is necessary to 
remove the error condition before returning to the monitor. 
This function is called from the function UnExpIntr which 
parses the interrupt record for the address and the vector 
associated with the interrupt. The device is dealt with 
accordingly and the monitor is resumed. 

* 

* 

Because the interrupt condition may be a program that 
may continually generate exceptions it is 
necessary to abort the program and return directly to 
the monitor level. This is done by calling the function 
RestartMon, which causes the processor to return 
into the line editor. 

If desired a program can call the SetUnExpIntFunct 
function and then attach their own interrupt handler to 
all unexpected interrupts. This function attaches the 
handler specified by Funct to the unexpected interrupt 
handler. The new interrupt handler must determine the 
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source of the unexpected interrupt and remove the interrupt. 
* 
***1 

1* Generic re~on~e me~~age~ *1 
static char ExcErrStr[] "\n\n"GUnexpected ts Exception at oxt.ax (Acc at tx)\n"; 
static char DevIntStr[] "\n\n"GUnexpected ts Interrupt at Oxt.aX\n"; 
static char UnkIntStr[] = "\n\n"GUnexpected Interrupt at oxt.ax (tx) Vector Oxtx\n"; 

IntrErr(AccAddr, Addr, Vector) 
register long AccAddr, Vector; 
register char *Addr; 
I 

switch (Vector) { 
case BUS ERROR: ( 

xprintf(ExcErrStr,"Bus Error", Addr, AccAddr); 
break; 

case ADDRESS ERROR: { 
xprintf(ExcErrStr,"Address Error", Addr, AccAddr); 
break; 

case ILLEGAL INSTR: f 
xprintf(ExcErrStr,"Illegal Instruction", Addr, AccAddr); 
break; 

case ZERO DIVIDE: ( 
xprintf(ExcErrStr,"Zero Divide", Addr, AccAddr); 
break; 

case PRIV VIOLATION: ( 
xprintf(ExcErrStr,"Priv. Violation", Addr, AccAddr); 
break; 

case TRACE FAULT: ( 
xprintl'(ExcErrStr,"Trace fault", Addr, AccAddr); 
break; 

case EMULATOR 1010: { 
xprintf (ExcErrStr, "Emul 1010", Addr, AccAddr); 
break; 

case EMULATOR 1111: ( 
xprintf(ExcErrStr,"Emul 1111", Addr, AccAddr); 
break; 

case SPURIOUS INTR: ( 
xprintf(ExcErrStr,"Spurious Interrupt", Addr, AccAddr); 
break; 

case PARITY ERROR: ( 
xprintf(ExcErrStr,"Parity Error", Addr, AccAddr); 
break; 

case VSB VECTOR: ( 
xprintf(DevIntStr,"VSB",Addr); 
break; 

case SCSI VECTOR: ( 
ConfigScsi () ; 
xprintf(DevIntStr,"SCSI",Addr); 
break; 

case CIO VECTOR: ( 
ConfIgCio(); 
xprintf(DevIntStr,"CIO",Addr); 

Jun 28 1991 11 :25:15 Board.c 

} 

break; 

case sec AB VECTOR: 
case SCC-CD-VECTOR: ( 

ConfIgSerDevs(); 
xprintf(DevIntStr,"SeC",Addr)1 
break; 

} 
default: ( 

xprintf(UnkIntStr, Addr, AccAddr, Vector); 
break; 

DumpRegs (); 
RestartMon(); 1* Restart Monitor.*1 
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1**************************····*************************************** 
* NotSupported; For those commands not supported. 
***1 

NotSupported () 
{ 

xprintf ("\nThis function is unsupported\n"); 
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f*****************·***********·**********·********·**· ***********.******* 
* 
• Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION 
The copyright notice above does not evidence any 

• actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
• this permission provided that the above copyright notice 
• appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
• Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* AUTHOR 

* MODIFICATIONS: 

*****f 

f*******'**********'****"'*"**'**'****************** ******************* 
* Board.h: This file describes the v3d hardware addresses and data 

structures. included in this file are the definitions for: 

Z85C36 CIO Counter Timer. 
Z85C30 SCC Serial Controller, Ports A-B 
WD33C93 SCSI Controller. 
DS1216F Realtime clock. 
NMI Status Latch. * 

* B2596CA Ethernet Controller. 
28C64 EEPROM 

***f 

'define MON_REV_LEVEL "1.1" 1* define monitor revision level 

f*****************·*********************************** ******************* 
* Interrupt Vector assignments for v3d (68030). 
***1 

'define BUS ERROR 
'define ADDRESS ERROR 
'define ILLEGAL-INSTR 
'define ZERO DIVIDE 
'define PRIV-VIOLATION 
'define TRACE FAULT 
'define EMULATOR 1010 
'define EMULATOR-1111 
'define SPURIOUS-INTR 
'define VSB VECTOR 
'define scsI VECTOR 
'define PARITY ERROR 

Ox02 
Ox03 
Ox04 
Ox05 
Ox08 
Ox09 
OxOA 
OxOB 
Oxl8 
Ox19 
Ox1C 
Ox1F 

*1 
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'define CIO VECTOR 
'define SCC-AB VECTOR 
'define SCC:CD:VECTOR 

Ox90 
OxAO 
Ox80 
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1·*·*··*·*····**··**··*··*·****··*·*··*····*·*···******************.***** 
* DRAM 
**·1 

'define RAM_BASE Ox03000000 

f********···*·*··**·***·******·***********·******·*·** .****************** 
* CIO: Definitions for the Z85C36 CIO Counter Timer and parrallel ports 
***1 

'define CIOPORT Ox02DOOO01 

'define CIO AData «volatile unsigned char *) (CIOPORT + Ox04» 
'define CIO-BData «volatile unsigned char *) (CIOPORT + Ox02» 
'define CIO-CData «volatile unsigned char *) (CIOPORT + OxOO» 
'define CIO-CTRL «volatile unsigned char *) (CIOPORT + Ox06» 

1******·*······*······*·····********·***************** ******************* 
* sec: Definition for the Z85C30 Serial ports A-D. 
***f 

'define sce REG SPREAD Ox03 
'define See:PORT_SPREAD Ox02 

1* Distance between registers 
f* Distance between ports 

'define BaudToTimeConst(baud) {«19660800 I (64 * baud» - 3) I 2) 

struct SCCPort { f* Serial device structure 
unsigned char Control; 
unsigned char Dummy[SCC REG SPREAD); 
unsigned char Data; - -

I; 1* Define port addresses 

«struct SCCPort *) Ox02F00001) 

*1 
*1 

*1 

*f 

'define SCC PORTB 
'define SCC-PORTA 
'define SCC-PORTD 
'define SCC:PORTC 

«struct SCCPort *) «int) SCC PORTB + SCC PORT SPREAD» 
«struct SCCPort *) Ox02E00001f --
«struct SCCPort *) «int) SCC_PORTD + SCC_PORT_SPREAD» 

f*********·*************************************·***** ********.****.***** 
* SCSI: Definition for the WD33C93 Scsi interface. 
**'1 

'define SCSI ADDR 
'define SCSI-ENABLE 
'define SCSI-RESET 

struct SCSIChip { 

Ox02300001 1* Base Address of SCSI schip *1 
«unsigned char .) Ox02B00020) 
«unsigned char *) Ox02B00006) I' Bus reset *1 

1* Define scsi structure *f 

I; 

unsigned char SC AddrPtr; 
unsigned char SC-Dummy[l]; 
unsigned char SC:Register; 

1* Define macros to read and write *1 

'define SCSI «struct SCSIChip *) SCSI_ADDR) 

'define SCWriteReg(Reg, Val) 

'define SCReadReg(Reg, Val) 

SCSI->SC AddrPtr = Reg;\ 
SCSI->SC:Register = Val 

SCSI->SC Addrptr = Reg;\ 
Val = SCSI->SC_Register 

1 
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1************************************************************ •••••• * •• *** 
* SCSI bus interface controller registers 
***1 

.define SREG OWNID Oxoo 
'define SREG-CTRL OxOl 
'define SREG-TIMEOUT Ox02 
'define SREG-TSECT Ox03 
'define SREG-THEAO Ox04 
'define SREG-TCYLH Oxos 
'define SREG-TCYLL Ox06 
'define SREG-HH LAOR Ox07 
'define SREG-HM-LADR OxOB 
'define SREG-LM-LAOR Ox09 
'define SREG-LL-LADR OxOA 
'define SREG-SECT OxOB 
'define SREG-HEAO OxOc 
'define SREG-CYLH OxOO 
'define SREG-CYLL OxOE 
'define SREG-TLUN OxOF 
'define SREG-CPHASE Oxl0 
'define SREG-SYNT Oxll 
'define SREG-HTCNT Ox12 
'define SREG-MTCNT Ox13 
'define SREG-LTCNT Ox14 
'define SREG-DEST 10 Ox1S 
'define SREG-SRC 10 Ox16 
'define SREG-SCSI STAT Ox17 
'define SREG-CMD - Ox1B 
'define SREG:OATA Ox19 

'define SREG COB1 Ox03 
'define SREG-CDB2 Ox04 
'define SREG-CDB3 OxOS 
'define SREG-CDB4 Ox06 
'define SREG-CDBS Ox07 
'define SREG-CDB6 OxOB 
'define SREG-CDB7 Ox09 
'define SREG-COBB OxOA 
'define SREG-CDB9 OxOS 
'define SREG-COBI0 OxOC 
'define SREG-CDB11 OxOO 
'define SREG:CDB12 OxOE 

'define SCOMA_ADDRESS Ox02400000 1* OMA Acknowledge address *1 

1***************************************************** ******************** 
* RTC: Data structures and addresses for the real time clock 
***1 

'define WATCHBASE «volatile unsigned char *) OxOOOOOOOO) 
'define WRO WATCH «volatile unsigned char *) (WATCHBASE + 2» 
'define WRI-WATCH «volatile unsigned char *) (WATCH BASE + 3» 
'define RD_WATCH «volatile unsigned char *) (WATCHBASE + 4» 

struct rtc data { 1* D7 06 05 04 03 02 D1 DO *1 
unsigned-char dotsec; 1* -- 0.1 sec ----- 0.01 sec *1 
unsigned char sec; 1* -- 10 sec ------ seconds ------ *1 
unsigned char min; 1* ---10 min ------ minutes ------ *1 
unsigned char hour; 1* A 0 B Hr ---- hours -------- *1 
unsigned char weekday; 1* o 0 0 1 ----- day ---------- *1 
unsigned char date; 1* 10 date------ date --------- *1 
unsigned char month; 1* 10 Month ---- month -------- *1 
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unsigned char year; 
}; 

1* -- 10 year ----- -- year --------- *1 

1************************************************************************* 
* VME: Must Write this 
***1 

'define MBOX BASE «unsigned short *) Ox02COOOOO) 
'define ENBL-OOG «unsigned char *) Ox02BOO030) 
'define VME TIMER «unsigned char *) Ox02BOOOI0) 
'define SYSfAIL «unsigned char *) Ox02BOOOOE) 
'define ENBL MBOX «unsigned char *) Ox02BOOO04) 
'define BUS LATCH «unsigned long *) Ox02AOOOOO) 
'define SLAVE_ENABLE «unsigned char *) Ox02BOOOOC) 

1***************************************************** ******************** 
* X2212 NVRAM: Definition for the Ny Memory Interface 
***1 

'define NV BASE Ox02S00000 1* Base address of NV memory 
'define NV-SIZE OxOOOOOOBO 1* Size in bytes of NV memory 

*1 
*1 

'define NV-PROTECTED OxOOOOO060 1* Beginning of protected NV memory *1 
'define NV=MON_DEFS OxOOOOO02B 1* Beginning of monitor NV defs. *1 

'define NV MAX NBR WRITES 10000 1* Limit on the number of writes *1 
'define NV-PAGE SIZE 1 1* Page size of 32 for fast program *1 
'define NV=SPAC1NG 1 1* Number of bytes between bytes *1 

'define NV STORE «unsigned char *) Ox02600000) 
'define NV=RECALL «unsigned char *) Ox02700000) 
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t -----------------------------------------------------------------------------
I This file contains much of the 6B030-specific data structures ~nd functions 
t necessary to configure the v3d properly. Many of the processor-specific 
I functions must be configured as seen in this file for the v3d monitor to 
I function reliably. 
I 
t -----------------------------------------------------------------------------

file "BoardAsm.s" 
text 
even 

global start ip 
global ColdSEart 
global MonEntryPt 
global end 

Pause 500 mSec for RAM and then do 8 RAS/CAS cycles to initialize 
memory. 

MonEntryPt: 
ColdStart: mov.l 

mov.l 
mov.l 
mov.l 
mov.l 
mov.l 

start ip: mov.l 
mov.l 
mov.l 

RamInit: mov.l 
dbra 

mov.l 
mov.l 
mov.l 

ClearSysMem: mov.l 
cmp.l 
ble 

SetState: mov.l 

StartMon: jsr 
mov.l 
mov.l 
jsr 
rts 

global -

warm: jsr 
bra 

&Ox02BOOO40, %aO 
&OxFFFFFFFF, %dO 
%dO, (%aO) 
%dO, OxIO(%aO) 
%dO, Ox20(%aO) 
%dO, Ox30(%aO) 

&OxOOO, %dO 
&int table, %aO 
&OxOTo, %dl 
%dO, (%aO) 
%dl, RamInit 

&Oxeeeeeeee, %dO 
&int table, %aO 
&end; %al 

%dO, (%aO)+ 
%aO, %al 
ClearSysMem 

&sup_stack,%a7 

VectInit 
&int table, %aO 
%aO,-%vbr 
StartMonitor 

warm 

VectInit 
SetState 

I Clear LED's 

Counter 
Any RAM Address 
Loop Count 

New supervisory stack 

Initialize Vector Table. 
Link in new table 

Start program. 

I Initialize Vector Table. 

RestartMon: Reeboots the line editor after reseting the stack pointer. 

RestartMon: 

global RestartMon 

mov.l 
jsr 

&sup stack,%a7 
LineEdit 

f Reset stack pointer 
f Start program. 

f -----------------------------------------------------------------------------
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AtomicAccess: Performs a RMW cycle on the address specified. 

global AtomicAccess 

AtomicAccess: movm.l 
mov.l 
tas 
movm.l 
rts 

&Ox0700,-l2(%a7) 
4(%a7),%aO 

save regs 
memory address 

(%aO) 
-l2(%sp),&Ox0700 

I -----------------------------------------------------------------------------
I Powerup detection: The following routines determine powerup conditions and 
I allow the user to set the powerup magic number 
# -----------------------------------------------------------------------------

set POWER_UP_MAGIC_NUMBER, Ox52364767 

text 
even 

global IsPowerUp 

IsPowerUp: mov.l 
mov.l 
mov.l 

%a6,-(%sp) 
%dl,-(%sp) 
%al,-(%sp) 

f Save %A6 

mov.l 
mov.l 
mov.l 
mov.l 

mov.l 
cmp.l 
bne 

mov.l 
bra 

%sp,%a6 
&int table + Ox7C,%al 
(%all, %dl 
&pu_yes, (%al) 

Save sp 
parity vector location 
Save old parity error 
Load new vector 

PwrUpLoc,%dO f Get power up magic 
%dO,&POWER UP MAGIC NUMBER I Is it right value 
pu_yes - - t If so is power up 

&O,%dO 
pu_exit 

return 

pu yes: 

pu_exit: 

mov.l 

mov.l 
mov.l 
mov.l 
mov.l 
mov.l 
rts 

&1,%dO 

%dl, (%al) 
%a6,%sp 
(%sp)+,%al 
(%sp)+,%dl 
(%sp)+,%a6 

Yes is power up 

Restore old vector 
Restore stack pointer 
Restore registers 

global SetNotPowerUp 

SetNotPowerUp: mov.l 
rts 

&POWER_UP_MAGIC_NUMBER, PwrUpLoc 

I -----------------------------------------------------------------------------
f 
I 
I 
t 
f 
f 
f 
f 
I 
I 
t 
I 

STACK DEFINITIONS: The following data definitions define the stacks for the 
6B030. The interrupt, supervisory and user stacks are 
defined. Depending on the application, the size of these 
definitions may be increased or decreased. 

DATA STRUCTURES: Space for the interrupt, fault and system procedure 
tables are defined here. The size of these tables is a 
fixed quantity. Details of how these structures are used 
can be found in the 6B030 manual. The initialization of 
these structures is performed by other functions. 
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even 

global lnt table 
global sup-stack 
global pwrUpLoc 

BoardAsm.s 

lcomm int table, Ox0400 
lcomm top-stack, Ox4000 
lcomm sup-stack, Ox40 
lcomm PwrUpLoc, Ox04 
lcomm Reserved, OxOC 
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I: 

-, 
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1******************************·***··**·*·*·**·**·***· **.*** ••• **** •••• *. 
* 
• copyright (c) 1990 Heurikon Corporation 
• All Rights Reserved 

THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* 
* Heurikon hereby grants you permission to copy and modify 

this software and its documentation. Heurikon grants 
this permission provided that the above copyright notice 
appears in all copies and that both the copyright notice and 
this permission notice appear in supporting documentation. In 

* addition, Heurikon grants this permission provided that you 
• prominently mark as not part of the original any modifications 

made to this software or documentation, and that the name of 
Heurikon Corporation not be used in advertising or publicity 

• pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

• Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
• of, the software and documentation in terms of correctness, 
• accuracy, reliability, currentness, or otherwise; and you rely 
• on the software, documentation and results solely at your own 
* risk. 

* AUTHOR 
RSS 

• MODIFICATIONS: 

*·*·*1 

1·*·**""···""""·**·***·*****************"******"*··*··*"******.*.******,,.* 
* Bug.h: This file is intended to provide standard constants and 

data structures common to all files independent of 
* processor compiler and board model. 
***1 

1********************"**·***·******·***********·****** ***,,**************** 
* Define the constants for TRUE, FALSE, NULL and ERROR. 
***1 

'define NULL 0 
'define TRUE 1 
'define FALSE 0 
'define ERROR -1 

'define FAILED 0 
'define PASSED 1 

'define READ 0 
.define WRITE 1 
'define READ PROBE 2 
'define WRITE_PROBE ) 

1**"**"***··***·*****·**************·***""*****·**·*·· .***.*.**** ••• **.*.** 
• Define the constants for BYTE, WORD, and LONG. 
***1 

'define BYTE 1 
'define WORD 2 
'define LONG 4 
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1·**··****·**·***·*··"*"****·**"***"*·"""*"**********" ****.****.*,,******.* 

• Define the constants for DECIMAL, HEX, UPPER and LOWER case. 
"·*1 

'define DECIMAL oxe 
'define HEX Ox4 
'define UPPER Ox2 
'define LOWER Ox1 
'define ALPHA Ox) 

1*"***"*·*·****·*·*"*"*·****·"*****""**····*·*········ •••• * •• *" •••••• * •••• 
MAXLN is the character limit of the command line editor. 

*""1 

'define MAXLN eo 
1*""**"******···"····"*·"*··"··**···*·*··············· ••• * •••• ".,,*.* •••• *. 

character definitions 
··*1 

'define EOF 0 
'define DEL Ox7F 
'define ESC Ox1B 
'define SP 
'define BS '\b' 
'define CR '\r' 
,define LF ' \n' 
'define TAB ' \t' 

1"··"·····*····*·"···"·"""··"**·····*··*·······*······ ••••• " •• *."",,* •••••• 
* Argument structure argc - argv 
*·*1 

'define MAXARGS 20 

struct args I 
char argcount; 
char *argv[MAXARGSj; 

} ; 

1·*·***·····*·*·····"······*········**···*·*··**·*··** ••••••••••••• *** •••• 
UNIX style time structure 

**"1 

struct tm I 

} ; 

unsigned long tm fsec; 
unsigned long tm-sec; 
unsigned long tm-min; 
unsigned long tm-hour; 
unsigned long tm-mday; 
unsigned long tm-mon; 
unsigned long tm-year; 
unsigned long tm=wday; 

typedef struct tm tm; 

I· fractions of seconds (0 - 99} ·1 
I· seconds (0 - 59) ·1 
1* minutes (0 - 59) *1 
I· hours (0 - 23) ·1 
I· day of month (1 - 31) *1 
I· month of year (0 - 11) *1 
I· Year - 1900 *1 
I· day of week (sunday = 0) *1 
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/************************************************************************ 
* 
* Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
* The copyright notice above does not evidence any 
* actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 

addition, Heurikon grants this permission provided that you 
prominently mark as not part of the original any modifications 

* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 

of, the software and documentation in terms of correctness, 
accuracy, reliability, currentness, or otherwise; and you rely 

* on the software, documentation and results solely at your own 
* risk. 

* MODIFICATIONS: 

*****/ 

finclude "Bug.h" 
'include "Board.h" 

/************************************************************************* 
* CIO.c: This file contains the functions necessary to read, write and 
* configure the Z85C36 Counter Timer / parallel port chip. 

The functions defined in this module are listed below: 

***/ 

InitCio () 
ReadCioPortA () 
Ciolntr () 

ConfigCio () 
ReadCioPortB() 
WriteCioPortB () 

StartTimer () 
ReadCioPortC () 

/************************************************************************* 
* This file contains all the CIO specific subroutines necessary to reset, 
* initialize, read and write to the CIO ports and counter timers. 

* Ini tCio () : Sets the CIO to the hardware reset state. 

* ConfigCio () : This is the default state of the CIO and it should be set 
to this state at reset. 

* WriteCioPortA() 
WriteCioPortB () 
WriteCioPortC() : 

*/ 

These are the routines used to write to ports A-C of 
the CIO. 

1************************************************************************* 
* InitCio(): This function resets the counter timer regardless 

what state the chip might be in. 
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***/ 

InitCio () 
{ 

CIO.c 

volatile unsigned char *p, c;, 

p = CIO CTRL; 
c = *p;-
*p = OxOO; 
c = *p; 
*p OxOO 
*p Ox01 
*p = OxOO 

1* make sure we're waiting for a reg ptr */ 
1* master int ctl reg ptr */ 
1* (must be a good reason to do it again) *1 

/* reset bit on, off *1 

Page 2 

/************************************************************************* 
* ConfigCio(): This function initializes the counter timer to the 

state expected by the monitor. The configuration sets 
the parallel ports as bit output ports so that the 
VME slave comparison addresses can be written to ports 

* A, Band C. 
***1 

ConfigCio () 
( 

static unsigned char ciotable[) = { 

Ox20, 
Ox22, 
Ox23, 
Ox24, 
Ox25, 
Ox26, 
Ox27, 
Ox02, 
Ox08, 

Ox28, 
Ox2a, 
Ox2b, 
Ox2c, 
Ox2d, 
Ox2e, 
Ox2f, 
Ox03, 
Ox09, 
OxOe, 

Ox1e, 
Oxla, 
Oxlb, 
Ox04, 
Ox08, 

Ox06, 
Oxge, 
Oxff, 
OxlO, 
OxlO, 
OxOO, 
OxlO, 
CIO VECTOR, 
OxcD, 

Ox06, 
Ox80, 
Ox80, 
OxOO, 
OxOO, 
OxOO, 
OxOO, 
CIO VECTOR 
Oxen-, 
Oxff, 

Ox80, 
Oxff, 
Oxff, 
CIO VECTOR, 
Ox2D, 

/* Port A Initialization */ 
/* bit port, pri encoded vector *1 
/* Invert neg true bits */ 
/* all bits inputs */ 
/* ones catcher *1 
1* pattern polarity register */ 
/* all levels */ 
1* pattern mask, enable mailbox */ 
/* base interrupt vector *1 
/* set int enable, no int on err *1 

1* Port B Initialization */ 
1* bit port, pri encoded vector */ 
/* Don't invert inputs */ 
/* one input bit */ 
/* normal input (no ones catchers) */ 
/* bit interrupt on a one *1 
/* no transition */ 
/* no interrupts */ 
/* set interrupt vector */ 
/* set int enable, no int on err */ 
/* set int enable, no int on err */ 
/* Timer 3 and other CIO initialization */ 
/* Set mode to auto reload */ 
/* High byte delay constant */ 
/* Low byte delay constant */ 
/* Interrupt vector */ 
/* Clear any port A ints */ 

OxOl, 
OxOO, 

Ox84, 
OxB2 

/* enable ports A & B */ 
/* enable interrupts */ 

} ; 
register int cnt; 
volatile unsigned char *p; 

InitCio () ; 
p = CIO CTRL; 
for(cnt-= 0; cnt < sizeof(ciotable); cnt++) { 

*p = ciotable[cnt); 
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/***************************************************** ******************** 
* writeCioPortA() 
* WriteCioPortB() 
* WriteCioPortC() These functions provide the ability to write to the 

CIO output ports. Ports A, Band C are used for the 
VMEbus slave maps for the Extended, Short and Standard 
spaces, respectively. 

***/ 

WriteCioPortB(Data) 
register unsigned char Data; 
( 

*CIO_BData Data; 

ReadCioPortA(Data) 
register unsigned char Data; 
( 

return (*CIO_AOata); 

ReadCioPortB(Data) 
register unsigned char Data; 
( 

return (*CIO_BOata); 

ReadCioPortC(Oata) 
register unsigned char Data; 
( 

return (*CIO_COata); 

/************************************************************************* 
* StartTimer(): This function is intended to provide an example of how 

to initialize the CIO counter timers. Here the CIO is 
initialized, the interrupt handler is attached, and then 
the counter is started. In this example the location 
'NumTicks' is incremented for every interrupt received 
and a dot is printed every second. This function is 
turned off by calling ConfigCio() and disconnecting 
the interrupt handler. 

***/ 

volatile int NumTicks; 

StartTimer () 
( 

register int cnt; 
register int Ciolntr(); 
static unsigned char ctitable[) 

OxOO, OxB2, /* Enable master interrupt VIS */ 
OxlE, OxBO, /* Channel 3 Continuous */ 
Ox lA, OxB2, OxlB, 
OxOC, Ox20, 
OxlO, OxBO, 
OxlB, Ox50, Ox19, 
OxOB, Ox20, 

OxIC, 
Ox16, 
OxOA, 

OxBO, 
Ox31, 
Ox20, 

Oxl7, 

Ox35, 

OxBA, 

OxC3, 

/* Channel 3 Count (1/60th sec) */ 
/* Clear IP and IUS for channel 3 */ 
/* Channel 2 Continuous */ 
/* Channel 2 Count (l/97th sec) */ 
/* Clear IP and IUS for channel 2 */ 

/* Channel 1 Continuous */ 
/* Channel 1 Count (1/157th sec) */ 
/* Clear IP and IUS for channel 1 */ 
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} ; 

Ox05, 
Ox06, 
Ox07, 
OxOl, 
Oxoc, 
OxOB, 
OxOA, 

OxOO, 
OxFF, 
OxOO, 
Ox40, 
OxC6, 
OxC6, 
OxC6 

xprintf(ltNumTicks loaded at Ox%x\n", 
ConnectHandler(CIO VECTOR, Ciolntr); 
NumTicks = 0; -
*CIO CTRL = Ox04; 
*CIO-CTRL = CIO VECTOR; 
for(cnt = 0; cnt < sizeof(ctitable); 

*CIO CTRL = ctitable[cnt); 
UnMasklnts () ; 

/* Set up port 3 */ 

/* Enable counters 1, 2, and 3 
/* Enable Interrupts, start count 

&NumTicks); 

cnt++) 

/************************************************************************* 
* Ciolntr(): This is the interrupt handler for the counter timer. 

This function removes the interrupt in the device and 
then clears the interrupt in the processor. 

***/ 

static Ciolntr() 
( 

register unsigned char Vector, Status; 
register int i; 

fore i = 0 ; i < OxlOOO i++); 
Vector = *CIO CTRL; 
*CIO CTRL = Oi04; 
Vector = *CIO_CTRL; 

*CIO CTRL = OxOA; 
Status = *CIO CTRL; 
*CIO CTRL = OiOA; 
if «NumTicks++ % 157) 

PutC ('.'); 
} 
*CIO CTRL = Ox24; 

0) { 

*/ 
*/ 
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/************************************************************************ 
* 
* Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 

* 

The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 

this permission notice appear in supporting documentation. In 
addition, Heurikon grants this permission provided that you 

* prominently mark as not part of the original any modifications 
* made to this software or documentatiQn, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 

pertaining to distribution of the software or the documentation 
without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* AUTHOR 
RSS 

* MODIFICATIONS: 

*****/ 

'include "Bug.h" 
'include "Proc.h" 

/************************************************************************* 
* DOCSEC: Exceptions 1 MC68030 Processor 
* 
* SYNOPSIS: 

* 

* 

* 
* 

VectInit () 

unsigned long *VecToVecAddr(Vector) 
unsigned long Vector; 

Connect Handler (Vector, Handler) 
unsigned long Vector; 
int (*Handler) (); 

DisConnectHandler(Vector) 
unsigned long Vector; 

Probe(DirFlag, sizeFlag, Address, Data) 
char DirFlag, SizeFlag; 
unsigned long Address; 
unsigned long Data; 

* DESCRIPTION: These functions are the 68030 processor specific functions 
which provide interrupt and exception handling support. 

* 
The function VectInit initializes the entire interrupt 
table to reference the unexpected interrupt handler. This 
assures that the board will not hang when unexpected interrupts 
are received. The unexpected interrupt handler saves the state 
of the processor at the point the interrupt was detected and 
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* SEE ALSO: 
*******/ 

then calls the IntrErr function, which displays the 
error and restarts the monitor. 

The function VectToVectAddr converts the argument 
Vector to the vector address contained in the 
interrupt table associated with the vector. This allows 
modification of vectors without knowing where the 
interrupt table is located in memory. 

The function Connect Handler allocates an interrupt 
wrapper, links the wrapper into the interrupt table and then 
initializes the wrapper to call the Handler address. The 
argument Vector indicates the vector number to be 
connected and the argument Handler should be the 
address of the function that will handle the interrupts. 
The Interrupt Wrapper is a relocatable assembly language 
module that can be placed in free memory and linked into 
the interrupt table. This allows the programmer to avoid 
using assembly language programming for interrupts. 

The function DisConnectHandler modifies the interrupt 
table entry associated with Vector to use the unexpected 
interrupt handler and then de-allocates the memory used for 
the interrupt wrapper allocated by ConnectHandler. 
Because both Connect Handler and DisConnectHandler 
use the Malloc and Free facilities it is necessary 
for memory management to be initialized. 

The function Probe should be used to access memory 
locations that mayor may not result in a watchdog timeout 
or bus error. This function returns TRUE if the location 
was accessed and FALSE if the access resulted in a bus 
error. The argument DirFlag indicates whether a 
read (0) or a write (1) should be attempted. The argument 
SizeFlag indicates whether a byte access (1), a 
word access (2) or a long access (4) should be attempted. 
The argument Address indicates the address to be 
accessed and the argument Data is a pointer to 
where the read or write data is. 

extern unsigned long int_table[]; 

unsigned long *VecToVecAddr(Vector) 
unsigned long Vector; 

/* Address of interrupt table */ 

{ 
return «unsigned long *) Unt_table + Vector», 

Vectlnit () 
( 

int i, UnExpIntr(); 
unsigned long *VectPtr; 

VectPtr = int table; 
for(i = 0; i ~ 256; i++) { 

*VectPtr++ = (unsigned long) UnExpIntr; 

struct IntWrapper IntCode = { 
Ox4Be7ffff, Ox302f0046, Ox0240fOOO, OxOc40bOOO, Ox66000010, Ox2f7cOOOO, 
Ox00000090, Ox026ffeff, Ox004a302f, Ox0046e48B, Ox02800000, OxOOff222f, 
Ox00422fOO, Ox2f014eb9, 
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OxOOOOOOOO, 
Ox50Bf4cdf, Oxffff4e73, 
Oxoooooooo, Oxoooooooo, Oxoooooooo 

} ; 

CorinectHandler(Vector, Handler) 
unsigned long Vector; 
int Handler () ; 
I 

unsigned long *CodePtr, *MemPtr; 
struct IntWrapper *Wrapper; 
int i, UnExplntr(); 
unsigned long *VectPtr, *VecToVecAddr(); 
unsigned char *Malloc(); 

VectPtr = VecToVecAddr(Vector); 
FlushCache () ; 

if (*VectPtr != (unsigned long) UnExplntr) I 
Wrapper = (struct IntWrapper *) *VectPtr; 
Wrapper->CallAddr = (unsigned long) Handler; 
return; 

MemPtr = (unsigned long *) Malloc(sizeof(struct IntWrapper»; 
Codeptr (unsigned long *) &IntCode; 
Wrapper = (struct IntWrapper *) MemPtr; 
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for (i = 0; < (sizeof(struct IntWrapper) / sizeof(unsigned long»; i++) { 
*MemPtr++ *CodePtr++; 

I 
Wrapper->CallAddr = (unsigned long) Handler; 

*VectPtr = (unsigned long) Wrapper; 
FlushCache(); 

DisConnectHandler(Vector) 
unsigned long Vector; 
{ 

unsigned long OldWrapper, *VecToVecAddr(); 
int UnExplntr(); 

01dWrapper = *VecToVecAddr(Vector); 
Free(OldWrapper); 
*VecToVecAddr(Vector) = (unsigned long) UnExplntr; 

unsigned long BusError; 

Probe(DirFlag, SizeFlag, Address, Data) 
char DirFlag, SizeFlag; 
unsigned long Address; 
unsigned long Data; 
I 

int Cnt, buserr(); 
unsigned long *VectPtr, *VecToVecAddr()1 
unsigned long OldVector; 

Bus Error = FALSE; 
VectPtr = VecToVecAddr(2); 
OldVector = *VectPtr; 
*VectPtr = (unsigned long) buserr; 
switch (DirFlag & OxDF) I 

case 'R': I 

Jun 26 1991 16:58:24 Proc.c Page 4 
switch (SizeFlag & OxDF) 

case 'B': I 
if (! sav env (» I 

*(unsigned char *) Data *(unsigned char *) Address; 
else { 

BusError = TRUE; 
} 
break; 

case 'W': { 
if (! sav env () { 

* (unsigned short *) Data *(unsigned short *) Address; 
else { 

Bus Error = TRUE; 

break; 

case 'L': I 

I 

if (! sav env (» I 
*(unsigned long *) Data *(unsigned long *) Address; 

else { 
BusError = TRUE; 

} 
break; 

default: I 

I 
break; 

xprintf("error: argument 2 must be -b, -w or -l\n"); 

case 'W': { 

} 

switch (SizeFlag & OxDF) I 
case' B': { 

if (! sav env () I 
* (unsigned char *) Address * (unsigned char *) Data; 

else { 
BusError = TRUE, 

} 
break; 

case 'W': ( 
if (! sav env () { 

* (unsigned short *) Address *(unsiqned short *) Data; 
} else { 

Bus Error TRUE; 
} 
break; 

case 'L': { 

} 

if (! sav env (» { 
*(unsigned long *) Address 

else { 
BusError = TRUE; 

} 
break; 

*(unsig~ed long *) Data; 

default: ( 

} 
break; 

xprintf("error: argument 2 must be -b, -w or -l\n"); 

default: ( 
xprintf("error : argument 1 must be -r or -w\n"); 
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Cnt = 0, 
*VectPtr = (unsigned long) 
while(BusError == FALSE) 

if (Cnt++ > 100) 
return(TRUE); 

I 
return(FALSE); 

Proc.c PageS 

OldVector; 
/* This is strange but it is 
/* necessary to allow the 
/* processor to sync up to 
/* handler. Because things may 
/* not happen sequentially anymore 
/* a simple if would execute while 
/* a bus error was taking place 

*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 

"'. 

3 
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1***************************************************** ****************** 
* * Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or pUblicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* MODIFICATIONS: 
* 
*****1 

text 
even 

1***************************************************** ******************** 
* DOCSEC: Interrupts 1 MC68030 Processor 

* SYNOPSIS: UnMaskInts 0 
MaskInts() 

* DESCRIPTION: The functions UnMaskInts and MaskInts are used 

* SEE ALSO: 
*******1 

UnMasklnts: 

Masklnts: 

to enable and disable interrupts at the processor. The 
function UnMasklnts sets the interrupt level bits 
in the processor status register to 0 allowing all levels 
to interrupt the processor. 
The function MaskInts sets the interrupt level bits 
in the processor status register to 7 disabling all 
interrupts except the non-maskable level 7 interrupt. 

global 

and.w 
rts 

mov.w 
and.l 
eor.w 
or.w 
rts 

UnMaskInts, MaskInts 

&OxF8FF,\sr 

\sr, %dO 
&Ox00000700,%dO 
&Ox0700,%dO 
&Ox0700,%sr 

Clear interrupt levels 
Go home 
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1***************************************************** ******************** 
* DOCSEC: Cache 1 MC68030 Processor 

* SYNOPSIS: 
* 
* 

FlushCacheO 
EnbInstCache () 
DislnstCache 0 
EnbDataCache () 
DisDataCache 0 

* DESCRIPTION: These functions are used to enable, disable and flush 
the instruction and data caches. 

* SEE ALSO: 
*******/ 

FlushCache: 

EnblnstCache: 

DisInstCache: 

EnbDataCache: 

DisDataCache: 

ByeBye: 

The FlushCache function flushes both the 
instruction and data caches. 

The functions EnblnstCache and EnbDataCache 
enable the instruction and data caches respective by 
turning on the enables is the CACR register. 

The functions DislnstCache and DisDataCache 
disable the instruction and data caches respective by 
turning off the enables in the CACR register. Before 
a cache is disabled it is flushed. 

global FlushCache 
global EnbInstCache 
global DisInstCache 
global EnbDataCache 
global DisDataCache 

mov %cacr, 'dO 
or.l &OxOOOOO808,'dO f cacr 1= (CD 1 CI); 
bra Bye Bye 

mov %cacr, 'dO 
or.l &OXOOOOOO19,%dO f cacr 1= (IBE 1 CI 1 EI); 
bra Bye Bye 

mov 'cacr, 'dO 
and.l &OxFFFFFFE6,'dO f cacr &= - (lBE 1 CI 1 EI) ; 
bra Bye Bye 

mov 'cacr, 'dO 
or.l &OxOOOO1900,\dO , cacr 1= (DBE I CD 1 ED); 
bra Bye Bye 

mov 'cacr, %dO 
and.l &OxFFFFE6FF,%dO t cacr &= -(DBE 1 CD 1 ED); 

mov %dO, %cacr 
rts 

1***************************************************** ******************** 
* DOCSECP: UnExplntr 1 MC68030 Processor 

* SYNOPSIS: UnExpIntr () 
* * DESCRIPTION: This is the bad vector routine for catching unexpected 

interrupts. If all unused entries in the vector table are 
initialized to reference this function then it is not 
likely that an errant program can crash the monitor or 
an application. 

* When an unexpected interrupt occurs this function dumps 
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* SEE ALSO: 
*******/ 

UnExpIntr: 

the state of the processor registers to a processor 
register data structure. After the registers have been saved 
the function IntrErr is called, which prints the 
exception error message and the register dump before 
the command line editor is re-entered. 

global UnExplntr 
global ProcRegs 

movm.l &Oxffff, ProcRegs 
movm.l &Oxffff,- (%sp) 
mov.w 70(%sp),%dO 
Isr.l &2,%dO 
and.l &OxOOff,%dO 
mov.l 66 (hp) , %dl 
mov.l 80(%sp),%d2 
mov.l %dO, -(hpj 
mov.l %dl, - (hp) 
mov.l %d2, - (hp) 

mov.l &ProcRegs, %aO 
mov.l %dl, Ox40(%aO) 
mov.l %sr, Ox64(%aO) 
mov.l Ox3C (%aO), Ox58 (%aO) 
mov.l %sfc, %dl 
mov.l %dl, Ox44(%aO) 
mov.l %dfc, %dl 
mov.l %dl, Ox48(%aO) 
mov.l %vbr, %dl 
mov.l %dl, Ox4C (%aO) 
mov.l %cacr, %dl 
mov.l %dl, Ox50(%aO) 
mov.l %caar, %dl 
mov.l %dl, Ox54(%aO) 
mov.l %isp, %dl 
mov.l %dl, OxSC (%aO) 
mov.l %msp, %dl 
mov.l %dl, Ox60(%aO) 

jsr IntrErr 
jsr start_ip 

Imported from DumpRegs 

Dump Standard Registers 
save up state 
get vector off of stack 
divide by 4 to get vec # 
get rid of non-vector bits 
Get address of exception 
Get access address 
store vector result in variable 
save PC 
save Access Addr 

Pointer into control reg file 
Save off PC of exception 
Save off PC of exception 
Save SSP = a7 

Save SFC 

Save DFC 

Save VBR 

Save CACR 

Save CAAR 

Save ISP 

Save MSP 

print error message 
print error message 

/************************************************************************* 
* DOCSEC: FastFillMem 1 MC68030 Processor 

* SYNOPSIS: FastFillMem(Value, StartAddress, EndAddress) 
unsigned long Value; 
unsigned long *StartAddress, *EndAddress; 

* DESCRIPTION: The FastFillMem function provides a fast method 
for filling memory with the Value specified. 
The FillMem monitor command is too slow to 
clear large amounts of memory (megabytes). This 
function takes advantage of the burst ability of the 
processor, which can achieve much higher data rates 
than single reads and writes. 

The parameters StartAddress and EndAddress 
indicate the start and end of the block of memory to be 
filled. The argument Value is the value used to 
fill memory. The value is always assumed to be an unsigned 
long value and the start and end pointers are assumed to 
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be long word aligned addresses. 

* SEE ALSO: 
*******/ 

FastFi llMem: 

FillLoop: 

CleanUp: 

global 

movrn.l 
mov.l 
mov.l 
mov.l 

mov.l 
mov.l 
mov.l 
mov.l 
mov.l 
mov.l 
mov.l 

mov.l 
sub.l 
lsr.l 
sub.l 

movm.l 
dbra 

mov.l 
cmp.l 
bIt 

movm.l 
rts 

FastFillMem 

&OxFFFF,-(hp) 
Ox44(hp),%dO 
Ox48(bp),%al 
Ox4C(%sp),%aO 

%dO, %dl 
%dO, %d2 
%dO, %d3 
%dO, %a3 
%dO, %a4 
%dO, %as 
%dO, %a6 

%aO, %d6 
%al,%d6 
&S,%d6 
&1,%d6 

&OxFOIE,-(%aO) 
%d6, FillLoop 

%dO,-(%aO) 
%al,%aO 
CleanUp 

(bp)+,&OxFFFF 

Save registers 
Get 'FillValue' off stack 
Get 'Base' off stack 
Get 'Top' off stack 

Copy FillValue to other 
registers. 

Copy Top 
Count (Top - Base) 
Count Count / 32; 
Count = Count - 1; 

t Move 8 registers at a time. 
t Branch till done 

t*********************************************************************** 
sav env (env) 
jmp::::buf *env; 

res env (env, retval) 
jmp-buf *env; 
int-retval; 

Recover from anticipated bus error 
t*** 

even 
global sav env, res_env, buserr 

EnvBulfer 

sav_env: 

buserr: 
res_env: 

global 

mov.l 
mov.l 
mov.w 
movrn.l 
mov.l 
rts 

or.w 
mov.l 
movrn.l 
mov.w 
mov.l 
mov.l 
rts 

&EnvBuffer,%aO t get pointer to environment buffer 
(%Bp), (%aO) t save the pc 
%sr,4(%aO) t and status 
&OxFEFE,8(%aO) t save %Dl-%D7/%Al-%A7 
&O,%dO t return false 

&Ox0700, %sr disable ints 
&EnvBuffer,%aO 
8(%aO),&OxFEFE restore %Dl-%D7/%Al-%A7 
4 (%aO) , %Br 
(%aO), (bp) t restore %pc to just after sav_env call 
&l,%dO t return true 

t We magically return via the new PC 

~ 
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lcomm EnvBuffer, Ox50 t Bss Area to save environment 
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/************************************************************************** 

* The Interrupt Wrapper is a relocatable assembly language module that * 
* Is allocated on the stack. The Interrupt table vector location is * 
* initialized to point to the wrapper and the wrapper is initialized to 
* point to the interrupt handler. This level of indirection will reduce 
* the dependency of the test software on the type of prooessor by 
* removing all assembly code from the tests. 

* The assembly language module is included below: 

* Wrapper: 

* NotBusErr: 

movm.l 
mov.w 
and.w 
cmp.w 
bne.s 
mov.l 
and.w 
mov.w 
lsr.l 
and.l 
mov.l 
mov.l 
mov.l 
jsr 
add.l 
movm.l 
rte 
space 
space 
space 

&Oxffff,-(hp) 
70(hp),%dO 
&OxfOOO,%dO 
%dO,&OxbOOO 
NotBusErr 
&0,114 (hp) 
&Oxfeff,74(%sp) 
70 (hp) , %dO 
&2,%dO 
&OxOOff,%dO 
66(%sp),%dl 
%dO,-(hp) 
%dl, - (hp) 

IntHdl 
&8,%sp 
(%sp) +, &Oxffff 

t save cpu state 
t get vector off of stack 
t mask high bits of vector offset 
• Compare to mask of bus exception 
• check if bus error 
• data for data input buffer 
• clear rerun bus cycle bit 
• get vector off of stack 
t divide by 4 to get vec t 
t get rid of non-vector bits 
• Get address of exception 
t store result in variable 
t push vector 
t jump to the test 
t Adjust stack pointer 
• restore cpu state 
t Return from exception 
f Storage for old Vector 
t Storage for old Vector 
t Storage for old Vector 

The basic operation of connecting an interrupt to the vector is 
* accomplished by allocating on the stack memory for the wrapper 
* copying the wrapper onto the stack, writing the correct call address 
* and finally saving the previous Vector pointer in the data space 
* allocated. 
* 
**************** disassembly for Interrupt Wrapper *********************** 

0: 48e7 ffff movm.l &Oxffff, - (hp) 
4: 302f 0046 mov.w Ox46(hp),%dO 
8: 0240 fOOD andi.w &-4096,%dO 
c: 0640 bOOO cmpi.w &-20480,%dO 

10: 6600 0010 bne.w Ox10 <22> 
14: 2f7c 0000 0000 0090 mov.l &0, 144 (hp) 
1c: 026f feff 004a andi.w &-257, 74 (hp) 
22: 302f 0046 mov.w Ox46(%sp),%dO 
26: e488 lsr.l &2,%dO 
28: 0280 0000 OOff andi.l &255,%dO 
2e: 222f 0042 mov.l Ox42 (%sp),%d1 
32: 2fOO mov.l %dO,-(hp) 
34: 2f01 mov.l %d1,-(hp) 
36: 4eb9 0000 0000 jsr 0.1 
3c: 508f addq.l &8,%sp 
3e: 4cdf ffff movrn.l (hp)+,&Oxffff 
42: 4e73 rte 
44: 4e71 nop 
46: 4e71 nop 
48: 4e71 nop 
4a: 4e71 nop 
4c: 4e71 nop 
4e: 4e71 nop 

**************************************************************************/ 
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struct IntWrapper { 

I; 

unsigned long CodeSegO[14]; 
unsigned long CallAddr; 
unsigned long CodeSeg1[2]; 
unsigned long DatSegO[3]; 
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/************************************************************************** 
* Register File definitions for 68030: 
***/ 

typedef struct RegFile { 
unsigned long DataRegs[8]; 
unsigned long AddrRegs[8]; 
unsigned long CtrlRegs[16]; 

RegFile, *RegFilePtr; 

typedef struct TraceStackFrame 
unsigned short StatusReg; 
unsigned long ProgCtr; 
unsigned short Vector; 
unsigned long InstrAddr; 

TrStkFrame, *TrStkFramePtr; 

/* Status Register */ 
/* Next Instruction */ 
/* Vector Number */ 
/* Instruction Address */ 
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/************************************************************************ 

* 
* Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code, 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* MODIFICATIONS: 

*****/ 

linclude "Bug.h" 
'include "Board.h" 

unsigned char Key[S); /* bss and data versions of RTC Key */ 
static unsigned char InitKey[) = { 

Oxe5, Ox3A, OxA3, Ox5C, OxC5, Ox3A, OxA3, Ox5C 
1; 

/************************************************************************ 
rtc_acc: 

***/ 

This function reads or writes the real-time clock, depending 
on 'Type'. The 'data' is received and returned in the format 
of the real-time clock (Board. h). This function cannot be 
loaded into ROM; because of the way the RTC operates, the 
clock would be reset by ROM execution. 

static rtc acc(data, Type) 
register unsigned char *data; 
int Type; 
I 

register int i, bit; 
volatile unsigned char temp; 

temp = *RD WATCH; 
for(i = O;-i < 8; i++) { 

for (bit = 1; bit & OxFF; bit «= 1) { 
temp = (Key[i) & bit} ? *WR1_WATCH *WRO_WATCH; 

if (Type) 
for(i = 0; i < 8; i++) { 

for (bit = 1; bit & OxFF; bit «= 1) { 
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temp (data[i] & bit) ? *WR1_WATCH 

else I 
for(i ;: 0; i < 8; i++} I 

data[i) '" 0; 
for (bit = 1; bit & OxFF; bit «= 1) { 

data [iJ 1= (*RD_WATCH & 1)? bit : 0; 

*WRO_WATCH, 

/************************************************************************ 
* RtcAcc: This function accepts the structure 'Time' and either reads 

the time into or writes the new time from this structure. 
'Flag' indicates whether the function is reading or writing 
the time. There are several very strange things that should be 
described about this function: 

***/ 

Because the RTC stores the time as packed nibbles internally 
it is necessary to convert to packed nibbles when writing 
and to binary when reading the RTC. 

Because the ROM cannot be accessed when the RTC is being read 
it is necessary to copy the function rtc acc into RAM and then 
execute the function. This is also why tne 'Key' is located in 
the 'bss' section. Great care was taken to assure that the 
function rtc acc was relocatable so be careful!!!. 

RtcAcc(Time, Flag) 
register tm *Time; 
int Flag; 
( 

int (*Funct) (); 
int Size, nibble(), rtc acc(}; 
char *Malloc(); -
register unsigned long tmp; 
register struct rtc_data RtcData; 

CopyMem(InitKey, Key, sizeof(InitKey»; 

if (Flag == WRITE) 
RtcData.hour BinToHex(Time->tm hour}; /* Write */ 
RtcData.min BinToHex(Time->tm-min); 
RtcData.month BinToHex(Time->tm-mon + 1); 
RtcData.weekday Time->tm wday I Ox10; 
if (Time->tm wday == 0) - /* Converts sunday to 7 */ 

RtcData.weekday = Ox17; 
RtcData.date BinToHex(Time->tm mday); 
RtcData.year BinToHex(Time->tm-year); 
RtcData.sec 0; -
RtcData.dotsec 0; 

IUdef RAM MON 
rtc acc(&RtcData, Flag}; 

'else -
Size = (int) RtcAcc - (int) rtc acc; 
Funct = (int (*)()) Malloc(Size); 
FlushCache () ; 
CopyMem(rtc acc, Funct, Size); 
Funct(&RtcData, Flag); 
Free(Funct); 

'endif 

/* If RAM based monitor */ 

/* If EPROM based monitor */ 
/* Size of function to copy */ 
/* Allocate memory for function.*/ 

/* Copy function to memory. */ 
/* Call function. */ 
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if (Flag == READ) 
Time->tm fsec HexToBin(RtcData.dotsec); /* Read */ 
Time->tm-sec HexToBin(RtcData.sec) , 
Time->tm-min HexToBin(RtcData.min); 
Time->tm-hour HexToBin(RtcData.hour); 
Time->tm-mday HexToBin(RtcData.date); 
Time->tm-mon HexToBin(RtcData.month - I); 
Time->tm-year HexToBin(RtcData.year); 
Time->tm-wday (RtcData.weekday & Ox7); 
if (Time=>tm wday == 7) /* Converts sunday to 0 */ 

Time->tm=wday = 0; 

-. 
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/************************************************************************ 
* Copyright (c) 1990 Heurikon Corporation 

All Rights Reserved 

THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 

* actual or inteffinded publication of such source code. 

Heurikon hereby grants ou permission to copy and modify 
this software and its do umentation. Heurikon grants 
this permission provided that the above copyright notice 
appears in all copies an that both the copyright notice and 
this permission notice· ppear in supporting documentation. In 

* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 

made to this software or documentation, and that the name of 
Heurikon Corporation not be used in advertising or publicity 

* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 
* 

MODIFICATIONS: 

*****/ 

#include "Bug.h" 
#include "Board.h" 
#include "NvMonDefs.h" 

/************************************************************************* 
* SCC.c: This file contains the functions necessary to read, write and 

configure the ZSS(30-l6 Serial Controller. 
The functions defined in this module are listed below: 

***/ 

extern NV_MonDefs 

GetChar () 
TxEmpty () 
SCCReset() 

NvMonDefs; 

volatile unsigned long ConDev; 
volatile unsigned long ModDev; 

static unsigned long SerDevList[) 
(unsigned long) SCC PORTA, 
(unsigned long) SCC=PORTB, 

} ; 

PutChar() 
ChangeBaud () 
FoundBreak () 

KeyHit () 
ConfigSerDevs () 
ConfigPort() 

/* Monitor defined configuration 

/* Console Device 
/* Modern/Download Device 

*/ 

*/ 
*/ 

/* List of port assignments */ 
/* Corresponds to NV definitions.*/ 

/**************************************************************************** 
* GetChar(): Get a character from specified device 'Port'. This function 
* is also set up to check for a 'break' and allows the monitor 
* to perform functions on break, like reset or baud changes. 
*******/ 

GetChar(Port) 
volatile struct SCCPort *Port; 
{ 
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register unsigned char Data; 

Port->Control = 0; 
while (1) { 

if (Port->Control , OxOl) { 
Data = Port->Data; 
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if (Port->Control & Ox80) 
Port->Control ~ Ox10; 
Port->Control = OxlO; 
FoundBreak(Port); 

/* Reset Ext/Status Ints */ 
/* Only works if done twice */ 

else { 
return(Data); 

/**************************************************************************** 
* PutChar(): Put a character 'c' to specified device 'Port' 
*******/ 

PutChar(Port, c) 
volatile struct SCCPort *Port, 
register char c; 
{ 

Port->Control = 0; 
while (! (Port->Control Ox04»; 
Port->Data = c; 

/**************************************************************************** 
* KeyHit(): Check for character on specified device 'Port'. This is 
* useful during power up and transparent mode. 
*******/ 

KeyHit (Port) 
volatile struct SCCPort *Port; 
{ 

Port->Control = 0; 
return(Port->Control & Ox01); 

/**************************************************************************** 
* TxEmpty(): Check transmitter if empty on specified device 'Port'. This 
* function is useful for transparent mode. 
*******/ 

TxEmpty(Port) 
volatile struct SCCPort *Port; 
{ 

return«Port->Control & Ox04) TRUE FALSE); 

/**************************************************************************** 
* ChangeBaud(): Change baud rate for specified port 'Port' to rate 'Baud'. 
*******/ 

ChangeBaud(Baud, Port) 
volatile struct SCCPort *Port; 
register int Baud; 
{ 

int tc; 
unsigned short dummy; 

for (tc = 0; tc < OxlOOO; tc++); 
tc = BaudToTimeConst(Baud); 
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dummy = Port->Control; 
Port->Control Oxoc; 
Port->Control = tc; 
Port->Control = OxOD; 
Port->Control = tc » 8; 
for (tc = 0; tc < OxlOOO; tc++); 

1***************************************************** *********************** 
* SCCReset(): This function hard resets both ports associated with 'Port' 
* because it's too clumsy to reset individual ports. 
*******/ 

static SCCReset(Port) 
volatile struct SCCPort *Port; 
{ 

Port->Control 
Port->Control 
Port->Control 

0; 
Ox09; 
OxcO; 

1***************************************************** ******************* 
* ConfigSerDevs(): This function uses the current definitions in the 

NV structure 'NvMonDefs' to configure the serial ports. 
This function is called once when NvMonDefs contains 
the default system configuration and once after the 

* NOTICE: 

**1 

ConfigSerDevs () 
{ 

NV memory has been read with the user's configuration. 

It is important that the NvMonDefs be valid when this 
function is called! 

SCCReset(SCC_PORTB); 1* Reset all serial devices. *1 

ConDev = SerDevList[NvMonDefs.Console.PortNumj; 1* Set up Console. *1 
ConfigPort(ConDev, &NvMonDefs.Console); 
ChangeBaud(NvMonDefs.Console.Baud, ConDev); 

ModDev = SerDevList[NvMonDefs.DownLoad.PortNumj; 1* Set up Download.*1 
ConfigPort(ModDev, &NvMonDefs.DownLoad); 
ChangeBaud(NvMonDefs.DownLoad.Baud, ModDev); 

/************************************************************************ 
* ConfigPort(): Initialize specified port 'Port' to the configuration 

specified by 'Conf'. The configurable portion of this 
function includes: 

* 

**1 

Data Bits 
Stop Bits 
Parity 
XOnXOff 

static ConfigPort(Port, Conf) 
volatile struct SCCPort *Port; 
register NVU Port *Conf; 
{ -

static unsigned char SCCTabl[] 
Ox09, OxOO, 1* No Reset 
OxOA, OxOO, 1* NRZ 

5,6,7 or 8. 
l,or 2. 
None, Even or Odd. 
On/Off 

*1 
*1 

Jun 27 1991 10:34:52 SCC.c Page 4 

I; 

OxOB, Ox56, 
OxOE, Ox02, 
OxOE, Ox03, 
OxOF, Ox80, 
OxOl, Oxoo, 

register int Cnt; 

1* Txclk = RxClk = Baud Rate Gen *1 
1* Baud Rate Generator Source */ 
/* start Baud Rate Generator */ 
/* Enable interrupt on break *1 

register unsigned char Mask; 

for (Cnt 0; Cnt < OxlOOO; Cnt++); 

Port->Control = 0; 
for(Cnt = 0; Cnt < sizeof(SCCTabl); Cnt++) 

Port->Control = SCCTabl[Cntj; 

Mask = OxO; 
if (Parity (Conf) 

Mask = Ox3; 
if (Parity (Conf) 

Mask = Oxl; 

SP_PARITY_EVEN) 

SP_PARITY_ODD) 

if (StopBits(Conf» 
Mask = Mask I Ox08; 

1* Determine parity. 

1* Determine stop bits. 

*/ 

*1 

Port->Control Ox04; 
Port->Control Ox44 I Mask; 

/* Write register 4 */ 
1* l6x clock, parity, stop bits *1 

Mask = DataBits(Conf); /* Determine data bits. 
Mask = «Mask & Oxl) « 1) 

+ «Mask & Ox2) » 1); 
Port->Control = Ox05; 
Port->Control = (Ox8A I (Mask « 5»; 1* Set Tx bit size, enable Tx. 
Mask = Mask « 6; 
if (XOnXOff (Conf) ) 1* Turn on auto enables. 

Mask = Mask I Ox20; 
Port->Control Ox03; 
Port->Control (OxOl Mask); 1* Set Rx Bit Size, Enable Rx 

Port->Control Ox38; /* Reset highest IUS. 
Port->Control Ox30; /* Reset errors. 
Port->Control OxlO; /* Reset Ext/Status Ints. 
for (Cnt = 0; Cnt < OxlOOO; Cnt++); 

1**************************************************************************** 
* FoundBreak(): This function performs functions defined by the NV memory 

configuration when a break is received. Either the monitor 
is reset or the baud rate is changed. 

*******1 

static FoundBreak(Port) 
volatile struct SCCPort *Port; 
{ 

register NVU_Port *Conf; 

if «unsigned long) Port == ConDev) { 
Conf = &NvMonDefs.Console; 

else if «unsigned long) Port == ModDev) 
Conf = &NvMonDefs.DownLoad; 

else { 
return; 

*/ 

*1 

*1 

*/ 

*1 
*/ 
*/ 
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if (ResetOnBreak(Conf» /* If reset on break allowed */ 

MonEntryPt(); /* Reset monitor */ 
if (chBaudOnBreak(Conf» { /* If baud changes on break */ 

Conf->Baud = GetNextBaud(Conf->Baud); 
ChangeBaud(Conf->Baud, Port); 
xprintf("\nbaud=%d\n", Conf->Baud); 
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/************************************************************************ 

* Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON··CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* MODIFICATIONS: 

*****/ 

'include "Bug.h" 
'include "Board.h" 
'include "NvMonDefs.h" 

extern NV_MonDefs NvMonDefs; 

/************************************************************************* 
* SCSI.c: This file contains the functions necessary to read, write and 

configure the WD33C93A SCSI controller. 
The functions defined in this module are listed below: 

* InitScsi(}: Sets the SCSI to the hardware reset state and removes 
the reset interrupt. 

* ConfigScsi(}: This sets the state of the SCSI according to the NV 
definitions. 

***/ 

extern NV_MonDefs NvMonDefs; /* Monitor-defined configuration */ 

'define SC RESET 
'define FREQ_SEL 

OxOO 
Ox80 

/* Issues an RESET Command to WD33C93 */ 
/* Select Frequency for Divisor of 4 */ 

InitScsi () 
{ 

register unsigned char Stat; 

MaskInts () ; 
SCWriteReg(SREG OWNID, FREQ SEL}; 
SCReadReg(SREG SCSI STAT, Stat); 
SCWriteReg(SREG CMD; SC RESET); 
SCReadReg(SREG_sCSI STAT, Stat}; 

1* Disable Interrupts. */ 
/* Initailize for 16MHZ operation.*/ 
/* Read Status register. */ 
/* Generate SCSI Reset. */ 
1* Remove SCSI Interrupt. */ 
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ConfigScsi () 
{ 

register unsigned char Stat; 

SCSI.c 

register NV_MonDefPtr Conf = &NvMonDefs, 

Ini tscs i () ; 
if (ScsiResetEnbl(Conf» /* Reset SCSI on reset ? */ 

*SCSI RESET 1; /* Toggle the reset line. */ 
Delay(100}; /* Leave on - 1 second. */ 
*SCSI_RESET = 0; /* Remove SCSI reset. */ 

I 
if (ScsiIntMask(Conf}) /* SCSI interrupt mask ? */ 

*SCSI ENABLE 0; /* Disable SCSI Interrupt *1 
else { 

*SCSI_ENABLE = 1; /* Enable SCSI Interrupt */ 

Page 2 

1 
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/************************************************************************ 

* Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* MODIFICATIONS: 

* 
*****/ 

linclude "Bug.h" 
linclude "Board.h" 
tinclude "NvMonDefs.h" 

/************************************************************************* 
* VME.c: This file contains the functions necessary to initialize the 

VMEbus as well as examples of how to perform several basic 
VME functions. 

ConfigBus () WrBusLatch() 
***/ 

extern NV MonDefs NvMonDefs; /* NV Monitor definitions */ 

/************************************************************************ 
* ConfigVmeBus(): This function uses the current definitions in the 

NV structure , NvMonDefs' to configure the VME bus. 
This function is called once when NvMonDefs contains 
the defualt system configuration and once after the 
NV memory has been read with the users configuration. 

Configured in the function are the following: 

Extended Space 
Standard Space 
Short Space 
Bus Req Level 
Bus ReI Modes 
Local Bus Timer 
VME Bus Timer 
Arbiter Mode 
Write Post Slv 
Write Post Mst 

Address and Enable 
Address and Enable 
Address and Enable 
BR3, BR2, BRl, BRO 
WhenDone, OnReq, OnClear, Never 
4us to Infinite 
4us to Infinite 
RoundRobin, Priority 
On/Off 
on/off 
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Turbo mode 
Sys Fail State 
Indiv R-Mod-Wr 

VME.c 
On/Off 
On/Off 
On/off 

Page 2 

* NOTICE: It is important that the NVMonDefs be valid when this 
function is called! 

***/ 

ConfigVmeBus () 
{ 

register NVU BusConfig *Conf = &NvMonDefs.VmeBus; 
register unsIgned long BusVal; 

if (EnblSht (Conf» { 
*MBOX BASE ShtSlaveMap(Conf); 
*ENBL-MBOX 1; 

else { -
*ENBL MBOX 0; 

} -
if (Sysfail(conf» 

*SYSFAIL 0; 
I else { 

*SYSFAIL = 1; 
I 
if (LocBusTimer(Conf» 

*ENBL DOG 0; 
} else { -

*ENBL DOG = 1; 
} -
if (VmeBusTimer(Conf» 

*VME TIMER 1; 
else {-

*VME TIMER = 0; 

*SLAVE ENABLE = 0; 
BusVaI «ExtSlaveMap(Conf) »24) 

+ «StdSlaveMap(Conf) »12) 
+ «ReplaceAddr(Conf) »B) 
+ «MastReIMode(Conf) «16) 
+ «SlaveRelMode(Conf) « 16) , 
+ «Conf->AddrModSel «19) & 
+ «IndivRMC(Conf) « 16) & 

WrBusLatch(BusVal); 
if (EnblSlave(Conf» { 

*SLAVE_ENABLE = 1; 

WrBusLatch(value) 
register unsigned long value; 
{ 

int i; 

for (i = 0; i < B; i++) { 
*BUS LATCH = (value » i); 

OxOOOOOOFF) 
OxOOOOOFOO) 
OxOOOOFOOO) 
Ox00030000) 
Ox00040000) 
Ox003BOOOO) 
Ox00400000)1 





NV.c 

NVAssign.h 

NVDefs.h 

NVLih.c 

NvMonDefs.h 

Appendix C 

NVRAM Information 

The NVRAM memory is a 128-byte EEPROM that contains 
manufacturing, service, and hardware configuration information; 
monitor and board initialization information; and user-defined 
information. The start address, size, and description of the device 
are given in Table C-l: 

TABLE C-1 
EEPROM addresses 

Device Byte Offsets Data 
Address 

0270,0000'6 0-15FF'6 User-defined data area 

0270,8000'6 1600'6 - 17FF'6 Monitorlboard initialization 

0270,COOO'6 1800'6 - 1 FFF'6 Manufacturing/service 
hardware information 

This appendix contains the following files: 

This file contains the functions necessary to read, write, and 
configure the EEPROM. 

This header file defines the bit field assignments for the 
NVRAM!EEPROM, as they are defined by Heurikon. 

This header file includes the basic error codes and the codes 
passed to NVOp to indicate the type of operations to perform 
on nonvolatile memory. 

This file contains the nonvolatile library functions used to 
manage NVRAM or EEPROM. 

This header file defines the bit field assignments for the 
NVRAM/EEPROM, as they are defined by the board. 
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1***************************************************** ******************* 
* 
* copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

MODIFICATIONS: 

*****1 

'include "Bug.h" 
'include "Board.h" 
'include "NvMonDefs.h" 

extern NV HkDefined 
extern NV=MonDefs 

HKFields; 
NvMonDefs; 

1***************************************************** ******************** 
1***************************************************** ******************** 

* DOCSECP: nv_recall 1 V3D Board 

* SYNOPSIS: nv recall() 
nv=store() 

* DESCRIPTION: These functions perform the store and recall operation 
for NVRAM devices. On some boards which use EEPROM 

* ALGORITHM: 

***1 

nv recall () 
{ -

Delay(20); 

as NV memory instead of NVRAM these functions are empty 
and must be defined to provide compatibility. 

On boards which have NVRAM it is necessary to install 
software delays after the store and recall operations. 

return (*NV_RECALL); 

nv _store () 

Delay(100); 
return(*NV STORE); 
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1***************************************************** ******************** 
* DOCSECP: NVRMaxNbrWrites 1 V3D Board 

* SYNOPSIS: NVRMaxNbrWrites() 

* DESCRIPTION: This function returns the number of writes that the 
NV memory device is rated for. This allows the NV 
memory libraries to determine the lifetime of a 
component without including the board header file. 

***1 

NVRMaxNbrWrites() 1* Returns limit of write count *1 
return (NV_MAX_NBR WRITES); 

1***************************************************** ******************** 
* DOCSEC: NvHkOffset 1 V3D Board 

* SYNOPSIS: NvHkOffset () 
NvMonOffset () 
NvMonSize () 
NvMonAddr ( ) 

* DESCRIPTION: These functions allow the NV library functions to operate 
on the NV memory sections without actually compiling the 
board con fig files into the library. This is desirable 
because they will change from board to board. 

***1 

The NvHkOffset and NvMonOffset functions 
describe where in the NV memory device the Heurikon and 
monitor defined data sections begin. 
In general the Heurikon defined data section 
resides in a hardware write protected region and the monitor 
data section resides in the user writable section of the NV 
memory device. The returned value is the offset in bytes 
from the beginning of the device in which the section 
is loaded. 

The functions NVMonSize and NVMonAddr return the 
size and location of the NV monitor configuration data 
structure. This again allows other monitor facilities and 
application programs to get at the monitor configuration 
structure without having to know too much about the monitor. 

NvHkOffset () 
return(NV_PROTECTED); 

NvMonOffset () 
return(NV_MON_DEFS); 

NvMonSize () { 
return(sizeof(NV_MonDefs»; 

NvMonAddr() { 
return ( (int) &NvMonDefs); 

1 
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1***************************************************** ******************** 

* DOCSEC: NvRamAcc 1 V3D Board 

* SYNOPSIS: unsigned char NVRamAcc(Mode, Cnt, Val) 
unsigned long Mode, Cnt; 
unsigned char *Val; 

* DESCRIPTION: These functions provide the physical interface to the 
board NV memory device and the module configuration space 
device. The Mode indicates one of four access types. 

***1 

The four modes are READ, READ PROBE, WRITE and WRITE PROBE. 
The probe modes perform reads-and writes which can -
recover from bus errors. This is necessary because some 
boards generate a bus error when attempting to write 
a protected data area and a bus error is generated when no 
module is installed. 

The Cnt indicates the byte location to be modified and 
assumes the NV memory is a linear array of memory locations. 
If there are gaps between bytes on the physical device they 
are dealt with here. The last parameter Val is a pointer 
to the character location to be written. 

Returned from this function is the number of bytes 
written to the device or the value read from the device 
depending on Mode This function supports bursts on 
writes to speed the storing of data around 32 times. 
The burst size is determined by NV PAGE SIZE. Another 
optimization is that only bytes that dirfer are written. 

unsigned char NVRamAcc(Mode, Cnt, Val) 
register unsigned long Mode, Cnt; 
register unsigned char *Val; 
{ 

register unsigned char *NVLoc; 
register unsigned char RamVal; 

NVLoc = (unsigned char *) (NV_BASE + (NV_SPACING * Cnt * 2»; 

if (Mode == READ) ( 
RamVal = ((NVLoc[O) & OxOF) « 4) + (NVLoc[l) & OxOF); 

return(RamVal); 
else ( 

NVLoc[O) = (*Val » 4); 
NVLoc[lj = *val; 
return(NV_PAGE_SIZE); 

unsigned char ModConfAcc(Mode, Cnt, Val) 
register unsigned long Mode, Cnt; 
register unsigned char *Val; 
{ 
I 
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1***************************************************** ******************* 
* 
* Copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 
* 
* MODIFICATIONS: 
* 
*****1 

1***************************************************** ******************* 
* NVAssign.h: This header file defines the bit field assignments 

* NOTICE: 

NOTE: 

***1 

for the NVRAM/EEPROM, as they are defined by Heurikon. 
It can be used where a program needs to know which bit fields 
are assigned to what. 
Note that the memory is divided into two separate sections: 
the Heurikon-defined, or write-protected, region and the 
user-defined region that can be modified interactively 
from the monitor or external programs. 

Because different compilers may generate different spacing 
between structures and structure elements based on the 
alignment it is important to be careful defining structures. 
Problems can be avoided by forcing shorts and longs onto 
long and short boundaries and padding structures to be 
a multiple of long words in size. 

The definition 'NV SMALL' is intended to conserve space 
for smaller NV devIces, which can be as small as 128 bytes. 

1******* INTERNAL BIT DEFINITIONS ************************************ 
* This structure provides the internal structures necessary to 
* maintain a nonvolatile section of memory. The magic number is 

used to quickly determine if the structure has been initialized. 
The checksum is used to verify the validity of the data. The 
write count indicates the number of times the section has been 
written and provides an indicator of the lifetime of the component. 

This structure must be. the first entry in a nonvolatile section. 
Many of the functions that manipulate nonvolative sections assume that 
this is the first structure in the section and will not function 
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if it is omitted. 

***1 

typedef struct NV Internal ( 
unsigned short Magic; 
unsigned short WriteCnt; 
unsigned long ChkSum; 

NV_Internal, *NV_InternalPtrl 

.define NV_MAGIC Ox57CE 

1* Internal structure 
1* Magic number 
1* Write Count 
1* CheckSum 

8 bytes 

1* Magic number for nv memory 

*1 
*1 
*1 
*1 

1******* BOARD BIT DEFINITIONS *************************************** 
* The Manufacturing structure provides information necessary to 
* track the board's manufacturing history, revision, ship date, etc. 
* This structure is located in the write-protected region of the 
* nonvolatile memory device. Modification should only be done 
* by Heurikon's manufacturing departement. 
***1 

typedef struct NVH Manufacturing 
unsigned char -Revision; 
unsigned char ECOLevel; 
unsigned short SerlalNumber; 

'ifndef NV SMALL 
char Model [8]; 
char ManDate[12]; 
char ManPartNum(12); 
char WorkOrderNum[12]; 
char Reserved[40]; 

.endlf 
I NVH_Manufacturing; 

1* Manuf struct = 88/8 bytes 
1* Board Revision 
1* Board ECO Level 
1* Board Serial Number 

1* Board Model 
/* Manufacturing Date 
1* Manufacturing Part Number 
1* Work Order Number 

*1 
*1 
*1 
*1 

*1 
*1 
*1 
*1 

1******* SERVICE DEFINITIONS ***************************************** 
* This structure provides the service record of the board. This 
* structure consists of the RMA number, Ship Date, Technician name 
* and a short description of the problem. The last 3 records are 
* allowed to be stored in nonvolatile memory. 
***1 

typedef struct NVH ServRec 1* ServRec Struct = 72 bytes 
char RecNum[12T; 1* Service Record Number 
char Date[12]; 1* Service Record Date 
char Tech[8]; 1* Service Record Technician 
char Problem[40]; 1* Service Record Technician 

NVH_ServRec; 

typedef struct NVH Service 1* Service Struct = 232 bytes 
NVH ServRec Ree[3]; 1* Storage for the last three 
char Reserved[16]; 1* service records 

NVH_Service; 

*1 
*1 
*1 
*1 
*1 

*1 
*1 
*1 

*/ 

1******* HARDWARE DEFINITIONS ******************************************* 
* Board Hardware definitions are provided by this structure, which 
* describes memory sizes and peripheral configuration. 
***1 

typedef struct NVH Hardware ( 
unsigned char MPUType; 
unsigned char MMUType; 
unsigned char CacheType; 
unsigned char FPUType; 
unsigned char DMAType; 
unsigned char MemExpType; 
unsigned char DiskType; 
unsigned char TapeType; 

fifndef NV_SMALL 

1* Hardware Struct 36/24 bytes 
1* Processor Type 
/* MMU Type 
/* Cache Type 
1* Floating Point Type 
1* DMA Type 
1* Memory Expansion Type 
/* Hard Disk Controller Type 
/* Streaming Tape Type 

*1 
*1 
*1 
*1 
*1 
*1 
*1 
*/ 
*/ 

1 
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unsigned char EthernetType; 
unsigned char Padding[3]; 

'endif 
unsigned long DRAMSize; 
unsigned long SRAMSize; 
unsigned long NVMemSize; 

'ifndef NV SMALL 
char Reserved[12]; 

'endif 
} NVH_Hardware; 

'define RAMSIZ 0 
'define RAMSIZ-128 
'define RAMSIZ-IK 
'define RAMSIZ-8K 
'define RAMSIZ-16K 
'define RAMSIZ-32K 
'define RAMSIZ-64K 
'define RAMSIZ-128K 
'define RAMSIZ-256K 
'define RAMSIZ-S12K 
'define RAMSIZ-IM 
'define RAMSIZ-2M 
'define RAMSIZ-3M 
'define RAMSIZ-4M 
'define RAMSIZ-SM 
'define RAMSIZ-12M 
'define RAMSIZ-16M 
'define RAMSIZ-32M 
'define RAMSIZ-64M 

OxOOOOOOOO 
OxOOOOOOSO 
Ox00000400 
Ox00002000 
Ox00004000 
Ox00008000 
Ox00010000 
Ox00020000 
Ox00040000 
OxOOOBOOOO 
Ox00100000 
Ox00200000 
Ox00300000 
Ox00400000 
OxOOBOOOOO 
OxOOCOOOOO 
Ox01000000 
Ox02000000 
Ox04000000 

1* Ethernet Controller Type 

1* Dynamic RAM Size 
1* Static RAM Size 
1* Nonvolatile memory size 
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*1 

*1 
*1 
*1 

1******* COMBINED HEURIKON DEFINED VALUES ******************************** 
* The combination of the hardware, manufacturing record and the service 

record are bound together in this structure, which is stored in the 
* protected region of the nonvolatile memory. 
***1 

typedef struct NV HkDefined { 
NV Internal - Internal; 

1* Hk struct = 40/444 bytes *1 
1* Internal definitions *1 

NVH Hardware Hardware; 1* Hardware definitions *1 
NVH-Manufacturing Manuf; 

'ifndef-NV SMALL 
1* Manuf definitions *1 

NVH Service Service; 1* Service record *1 
'endif -
} NV_HkDefined; 
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/************************************************************************ 
* * copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved . 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 
* * Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* MODIFICATIONS: 
* 
*****1 

1***************************************************** ******************* 
* NvDefs.h: This header file includes the basic error codes and the 

codes passed to NVOp to indicate the type of operations 
* to perform on nonvolatile memory. 
***/ 

1***************************************************** ******************* 
* The Error flags are defined below. Note that these error codes have 

been used to construct error tables and must not be modified for 
any reason. 

*/ 

'define NVE NONE 0 /* No error */ 
'define NVE-OVERFLOW 1 /* Warning: Too many writes done *1 
'define NVE-MAGIC 2 /* Bad magic number in NVRAM image *1 
'define NVE-CKSUM 3 1* Bad checKsum in NVRAM image *1 
'define NVE-STORE 4 1* Could not write NVRAM to memory */ 
'define NVE-CMD 5 /* Unknown command requested *1 
'define NVE=CMP 6 /* Data does not compare to NVRAM *1 

1* On Board Non Volatile memory cmds. 
'define NV OP FIX 0 /* NVOp Command to fix checksum 
'define NV-OP-CLEAR 1 /* NVOp Command to clear NV section 
'define NV-OP-CK 2 /* NVOp to checksum NV sections 
'define NV-OP-OPEN 3 1* NVOp to Open NV Section 
'define NV-OP-SAVE 4 /* NVOp to Save NV Section 
'define NV:OP:CMP 5 /* NVOp to Compare NV Section 

/* Module configuration space commands 
'define NV OP MCS FIX 10 /* NVOp Command to fix checksum 
'define NV-OP-MCS-CLEAR 11 1* NVOp Command to clear NV section 
'define NV-OP-MCS-CK 12 1* NVOp to checksum NV sections 
'define NV-OP-MCS-OPEN 13 /* NVOp to Open NV Section 

*/ 
*1 
*1 
*1 
*1 
*1 
*1 

*1 
*1 
*1 
*/ 
*1 
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.define NV OP MCS SAVE 
'define NV:OP:MCS:CMP 

~ 

14 
15 

NVOefs.h 
/* NVOp to Save NV Section 
/* NvOp to Compare NV Section 
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*/ 
*/ 

1 



Jun 261991 16:56:23 NVLib.c Page 1 
/************************************************************************ 
* 

Copyright (c) 1990 Heurikon Corporation 
All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE Of HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* AUTHOR 
RSS 

*" MODIFICATIONS: 

*****/ 

tinclude 
tinclude 
tinclude 
linclude 

"Bug.h" 
"NVDefs.h" 
"NVAssign.h" 
"NVFields.h" 

extern NVGroup 
extern NV HkDefined 

NVGroups[]; 
HKFields; 

/* NV memory groupings structure 
/* Heurikon defined structure 

*/ 
*/ 

/************************************************************************* 
* NV Error Strings(): 

* NOTE: The Error table strings are defined according to the 
definitions in 'NVDefs.h'. Neither of these files should be 
modified without fear of complete disaster. 

****/ 

static char NVErrOStr[] 
static char NVErr1Str[] 
static char NVErr2Str[] 
static char NVErr3Str[] 
static char NVErr4Str[] 
static char NVErr5Str[] 

char *NVErrTable[] = { 

"No error"; 
"Maximum write count exceeded"; 
"Bad magic number"; 
"Illegal checksum"; 
"Write to NV memory does not verify"; 
"Unknown command"; 

NVErrOStr, NVErr1Str, NVErr2Str, NVErr3Str, NVErr4Str, 
NVErr5Str 

I; 

/************************************************************************ 
String definitions for error reporting. 

Jun 26 1991 16:56:23 NVLib.c Page 2 
***/ 

static char NVSupStrl[] "\nError while \s NV memory. \s."; 
static char NVSupStr2[] "\nWarning protected region of NV memory \s.", 

static char NVSetStr1[] "\nError: 'S "s' not found\n"; 
static char NVSetStr2[] "\nThis field only accepts's values"; 

"\nIllegal field selection try ..... ; 
"\nThis field limited to \d characters"; 

static char NVSetStr3[] 
static char NVSetStr4[] 

static char GroupStr[] "Group"; 
"field"; 
"Decimal"; 
"Hex"; 

static char FieldStr[] 
static char DecimalStr[] 
static char HexStr[] 

/************************************************************************* 
* DOCSEC: NVMemory 1 Std Monitor 

* SYNOPSIS: NVDisplay () 

NVUpdate() 

NVOpen () 

NVSet(GroupName, FieldName, Value) 
char *GroupName, *fieldName, *Value; 

NVInit(SerNum, RevLev, ECOLev, Writes) 
int SerNum, ECOLev, RevLev, Writes; 

* DESCRIPTION: The NV memory support functions provide the interface 
to the NV memory. All of these functions deal only 
with the monitor- and Heurikon-defined sections of the 
NV memory. The monitor-defined sections of NV memory 
are read/write and can be modified by the user. 
The Heurikon-defined section of NV memory is read only 
and cannot be modified. Attempts to modify the Heurikon 
defined sections will result in an error message when 
the store is done. 

The NVOpen function reads and checks the monitor 
and Heurikon-defined sections. If the NV sections do 
not validate, then an error message is displayed. 

The NVUpdate function attempts to write the Heurikon-
and monitor-defined NV sections back to NV memory. 
The data are first verified, and then written to the 
device. The write is verified and all errors are reported. 

The NVInit function is used to initialize the NV memory 
to the default state defined by the monitor. It first 
clears the memory and then writes the Heurikon and 
monitor data back to NV memory. This function accepts 
as arguments the serial number, revision level, ECO 
level and the number of writes to NV Memory. If the 
monitor-defined NV memory section somehow becomes corrupt, 
the command sequence NVInit followed by NVUpdate 
should result in the monitor-defined NV memory resetting 
to the default state. This sequence of commands will result 
in error messsages that indicate the Heurikon-defined section 
was not changed. These messages can be ignored. 

The NVDisplay and NVSet commands are used to 
display and modify the Heurikon-defined and monitor-defined 
NV sections. The values are displayed in logical groups. 
Each group has a number of fields. fields are displayed 
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* 

* 

* 

* 

as hex, decimal, or a list of legal values. An example of 
the display is shown below: 

Group 'Console' 
Port 
Baud 
Parity 
Data 
StopBits 

A 
9600 
None 
a-Bits 
2-Bits 

(A, S, c, D) 

(Even, Odd, None) 
(5-Bits, 6-Bits, 7-Bits, a-Bits) 
(1-Bit, 2-Bits) 

After each group is displayed, the user has the option of moving 
to the next group display, editing the current group display, 
or quitting the display completely. If an edit is requested, all 
fields of the group are prompted for modification one-by-one. 
An empty line indicates that no modification is necessary. 

To modify a field using NVSet, the group and field to be 
modified are specified and the new value is provided. This 
command allows abbreviation of the field and group names. 
The NVDisplay function allows fields to be changed 
interactively during the display. 

***1 

NVDisplay () 
{ 

int RetVal, i, Err; 
NV Internal *NvMon 
unsigned long NvMonSiz 

(NV Internal *) NvMonAddr(); 
NvMonSize () ; 

Err = NVOp(NV OP CK, NvMon, NvMonSiz); 
if (Err != NVE NONE) ( 

xprintf(NVSupStrl, "reading", NVErrTable[Err); 
return; 

xprintf("\nNon-Volatile Memory Configuration Display"); 
xprintf("\n-----------------------------------------"); 

for (i = 0; i < NumGroups() ; i++ ) ( 
xprintf("\nGroup '%s'\n", NVGroups[i).GroupName); 
DispGroup(&NVGroups[i), FALSE); 
if «RetVal = Continue(» == ESC) { 

return; 

(RetVal != CR) ( 
I 
J;,f 

xprintf("\nGroup '%s'\n", NVGroups[i).GroupName); 
DispGroup(&NVGroups[i), TRUE); 
NVOp(NV OP FIX, &HKFields, sizeof(NV HkDefined»; 
NVOp(NV-OP-FIX, NvMon, NvMonSiz); -

NVUpdate () 
{ 

i--; --

register int Err; 
NV Internal * NvMon 
unsigned long NvMonSiz 
unsigned long NvMonOff 
unsigned long NvHkOff 

(NV Internal *) NvMonAddr(); 
NvMonSi ze () ; 
NvMonOffset () ; 
NvHkOffset () ; 
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NvMon->WriteCnt++; 
Err = NVOp(NV OP CK, NvMon, NvMonSiz)1 
if (Err != NVE NONE) ( 

xprintf(NVSupStrl, "reading", NVErrTable[Err)I 
return; 

Err = NVOp(NV OP SAVE, NvMon, NvMonSiz, NvMonOff); 
if (Err != NVE NONE) ( 

xprintf(NVSupstrl, "storing", NVErrTable[Err]); 
return; 

HKFields.Internal.WriteCnt++; 
NVOp(NV OP CK, &HKFields, sizeof(NV HkDefined»; 
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Err = NVOp(NV OP SAVE, &HKFields, sIzeof(NV HkDefined) , NvHkOff); 
if (Err != NVE NONE) ( -

HKFields.Internal.WriteCnt--; /* Maybe write protected */ 
Err = NVOp(NV OP CMP, &HKFields, sizeof(NV HkDefined) , NvHkOff); 
if (Err ! = NVE NONE) ( -

xprintf(NVSupStr2, "was not modified"); 

NVOpen () 
{ 

return; 

register int Err; 
NV Internal *NvMon 
unsigned long NvMonSiz 
unsigned long NvMonOff 
unsigned long NvHkOff 

(NV Internal *) NvMonAddr(); 
NVMonSize () I 
NvMonOffset (); 
NvHkOffset () ; 

NVOp(NV OP OPEN, &HKFields, sizeof(NV HkDefined) , NvHkOff); 
NVOp(NV-OP-OPEN, NvMon, NvMonSiz, NvMonOff); 
Err = NVOp(NV OP CK, &HKFields, sizeof(NV HkDefined»; 
if (Err != NVE NONE) ( -

xprintf(NVSupStr2, "is corrupt")1 
I 
Err = NVOp(NV OP CK, NvMon, NvMonSiz); 
if (Err != NVE NONE) ( 

xprintf(NVSupStrl, "reading", NVErrTable[Err); 

return Err; 

NVSet(GroupName, FieldName, Value) 
char *GroupName, *FieldName, *Value; 
( 

int Err; 
NVGroupPtr Group, FindGroup(); 
NV Internal *NvMon (NV Internal *) NvMonAddr(); 
unsigned long NvMonSiz = NvMonSize() I 
unsigned long NvMonOff = NvMonOffset(); 

if «GroupName == NULL) I I (FieldName == NULL» ( 
xprintf("Both a Group and Field must be specified\n"); 
return; 

I 
if «Group = FindGroup(NVGroups, NumGroups(), GroupName» == NULL) ( 

xprintf(NVSetStrl, GroupStr, GroupName); 
return; 
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if «Err ~ NVOp(NV OP CK, NvMon, NvMonSiz» != NVE NONE) 
xprintf(NV5upStrr; "reading", NVErrTable[Err); 
return; 

SetField(Group, FieldName, Value, TRUE); 

NVOp(NV OP FIX, &HKFields, sizeof(NV HkDefined»; 
NVOp(NV=OP=FIX, NvMon, NvMonSiz); -

NVInit(SerNum, RevLev, ECOLev, Writes) 
int SerNum, ECOLev, RevLev, Writes; 
{ 

register int Err; 
NV Internal *NvMon 
unsigned long NvMonSiz 
unsigned long NvMonOff 
unsigned long NvHkOff 

(NV Internal *) NvMonAddr(); 
NvMonSize(); 
NvMonOffset () ; 
NvHkOffset () ; 

&HKFields, sizeof(NV HkDefinedl ) ; 
NvMon, NvMonSiz); -

NvHkOff) ; 

NVOp(NV OP CLEAR, 
NVOp(NV-OP-CLEAR, 
NVOp(NV-OP-SAVE 
NVOp(NV-OP-SAVE , 
NVOp(NV-OP-OPEN , 
NVOp(NV=OP=OPEN , 

&HKFields, sizeof(NV HkDefined) 
NvMon, NvMonSiz, NvMonOff); 
&HKFields, sizeof(NV HkDefined) 
NvMon, NvMonSiz, NvMonOff); 

, NvHkOff); 

SetNvDefaults(NVGroups, NumGroups(»; 

HKFields.Manuf.Revision 
HKFields.Manuf.SeriaINumber 
HKFields.Manuf.ECOLevel 

HKFields.Internal.WriteCnt 
NvMon->WriteCnt = Writes; 

RevLev; 
SerNum; 
ECOLev; 

Writes; 

NVOp(NV OP FIX, &HKFields, sizeof(NV HkDefined»; 
NVOp(NV-OP-FIX, NvMon, NvMonSiz); 
Err = NVop1NV OP SAVE, NvMon, NvMonSiz, NvMonOff); 
if (Err != NVE NONE) { 

xprintf(NVSupStr1, "storing", NVErrTable[Err); 
return; 
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Err = NVOp(NV OP SAVE, 'HKFields, 
if (Err != NVE NONE) ( 

sizeof(NV_HkDefined) , NvHkOff); 

xprintf(NVSupStr2, "cannot be initialized"); 
return; 

/************************************************************************* 
* DOCSEC: NVSupport 1 Std Monitor 

* S'tNOPSIS: SetNvDefaults(Groups, NumGroups) 
NVGroupPtr Groups; 
int NumGroups; 

DispGroup(Group, EditFlag) 
NVGroupPtr Group; 
unsigned long EditFlag; 

NVOp(NVOpCmd, Base, Size, Offset) 
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unsigned long NVOpCmd, Size, OffsetJ 
unsigned char *Base; 
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* DESCRIPTION: The support functions used for displaying, initializing, 
and modifying the NV memory data structures can also be 
used to manage other data structures which mayor may not 
be stored in NV memory. 

The method used to create a display of a data structure is to 
create a second structure that contains a description 
of every field of the first structure. This description is 
done using the NVGroup structure. 
Each entry in the NVGroup structure describes a field 
name, pointer to the field, size of the field, indication 
of how the field is to be displayed, and the initial value 
of the field. 

An example data structure is shown below as well as the 
NVGroup data structure necessary to describe the 
data structure. This example might describe the 
coordinates and depth of a window structure. 

struct NVExample I 
NV Internal Internal; 
unsigned long XPos, 'tPos; 
unsigned short Mag; 
} NVEx; 

NVFieid ExFields[) = 
I "XPos", (char *) &NVEx.XPos, sizeof (NVEx.XPos), 
NV T'tPE DECIMAL, 0, 100, NULL}, 
I "'tPos", (char *) 'NVEx.'tPos, sizeof(NVEx.'tPos), 
NV TYPE DECIMAL, 0, 200, NULL}, 
I "Depth" (char *) 'NVEx.Mag, sizeof(NVEx.Mag), 
NV TYPE DECIMAL, 0, 4, NULL} 
} - -

NVGroup ExGroups[) = ( 
I "Window", sizeof(ExFields)/sizeof(NVField), ExFields } 
}; 

If passed a pointer to the ExGroups structure, the function 
DispGroup generates the display shown below. 
The second parameter EditFlag indicates 
whether to allow changes to the data structure after it is 
displayed (Same as in the NVDisplay command). 

Window Display Configuration 
XPos 100 
'tPos 200 
Magnitude 4 

The SetNvDefaults function, when called with a pointer 
to the ExGroup structure, can be used to initialize the data 
structure to those values specified in the NVGroup 
structure. The second parameter NumGroups indicates 
the number of groups to be initialized. 

The NVOp function can be used to store and recover 
data structures from NV memory. The only requirement of the 
data stnwture to be stored in NV memory is that the first 
field of 7. he structure be NVInternal, which is where 
all the bookkeeping for the NV memory section is done. 
The first parameter NvOpCmd indicates the command 
to be performed. A summary of the commands is shown below: 
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* 

* 
* 

* SEE ALSO: 
***/ 

Command Value 
-----------
NV OP FIX 0 
NV-OP-CLEAR 1 
NV-OP-CK 2 
NV-OP-OPEN 3 
NV-OP-SAVE 4 
NV::::OP::::CMP 5 

Description 

Fix NV section checksum 
Clear NV section 
Check if NV section is valid 
Open NV Section 
Save NV Section 
Compare NV Section data 

The second parameter, Base, indicates the base 
address of the data structure to be operated on, and 
the Size parameter indicates the size of the 
data structure to be operated on. The offset 
parameter indicates the byte offset in the NV memory 
device where the data structure is to be stored. An 
example of how to initialize, store, and recall the 
example data structure is shown below. 

NVOp(NV OP CLEAR, &NVEx, sizeof(NVEx), 0) 
NVOp(NV-OP-SAVE , &NVEx, sizeof(NVEx), 0) 
NVOp(NV::::OP::::OPEN , &NvEx, sizeof(NVEx), 0) 

NVOp(NV OP FIX, &NVEx, sizeof(NVEx), 0); 
NVOp(NV::::OP::::SAVE, &NVEx, sizeof(NVEx), 0); 

The clear, save, and open operations cause the NV device 
to be cleared and filled with the NVEx data structure; 
then the data structure is filled from NV memory. 
The fix and save operation are used to modify the NV device, 
which updates the internal data structures and then writes 
them back to the NV memory device. 

If errors are encountered during the check, save or 
compare operations, an error message is returned from the 
function NvOp. The error codes are listed below. 

Error number 

NVE NONE 0 
NVE-OVERFLOW 1 
NVE-MAGIC 2 
NVE-CKSUM 3 
NVE-STORE 4 
NVE-CMD 5 
NVE-CMP 6 

NVFields.h 

Description 

No errors. 
NV device write count exceeded. 
Bad magic number read from NV device. 
Bad checksum read from NV device. 
Write to NV device failed. 
Unknown operation requested. 
Data does not compare to NV device. 

SetNvDefaults(Groups, NumGroups) 
NVGroupPtr Groups; 
int NumGroups; 
{ 

unsigned long Value, Temp; 
register int i, j; 
NVFieldPtr Field; 

for (i = 0; i < NumGroups ; i++ ) { 
for (j = 0; j < Groups[i].NumFields 

Field = &Groups[i).Fields[j]; 
switch (Field->Type) { 
case NV TYPE HEX: 

{- -

j++ ) { 
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if (Field->Aux) ( 

Temp = FieldRead(Field->Address, Field->Size)1 
Temp = Temp & -Field->Aux; 
Temp = Temp I Field->InitVal; 
FieldWrite(Field->Address, Field->Size, Temp); 

else { 
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FieldWrite(Field->Address , Field->Size, Field->InitVal); 
I 
break; 

case NV TYPE DECIMAL: 
case NV-TYPE-VAL LIST: 

{- - -

FieldWrite(Field->Address, Field->Size, Field->InitVal); 
break; 

case NV_TYPE_STRING: 

StrCpy(Field->Address, Field->InitVal); 
break; 

case NV_TYPE_BITFIELD: 

Temp = FindBitSet(Field->Aux); 
Value = FieldRead(Field->Address, Field->Size); 
Value &= -Field->Aux; 
Value 1= (Field->InitVal « Temp); 
FieldWrite(Field->Address, Field->Size, Value); 
break; 

DispGroup(Group, EditFlag) 
NVGroupPtr Group; 
unsigned long EditFlag; 
{ 

int NumFields = Group->NumFields; 
unsigned long Value, Temp; 
char Buffer[80), RetVal; 
NVFieldPtr Field; 
int j; 

for (j = 0; j < NumFields ; j++ ) ( 
Field = &Group->Fields[j); 
xprintf(" %-14s ", Field->Name); 
Value = FieldRead(Field->Address,Field->Size); 
switch (Field->Type) { 
case NV TYPE HEX: 

{- -
if (Field->Aux) 

Value = Value & Field->Aux; 
xprintf(U Ox%x\n",Value); 
break; 

case NV_TYPE_DECIMAL: 

xprintfC U %d\nU,Value); 
break; 

case NV TYPE STRING: 
( -

xprintf(U %s\nU,Field->Address); 

~ 
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break; 

case NV_TY~E_BITFIELD: 

} 

Temp = FindBitSet(Field->Aux); 
Value = (Value & Field->Aux) » TempI 
Temp = «Field->Aux » Temp) + 1); 
DispFieldName(Field->Vals, Temp, Value); 
break; 

case NV TYPE VAL LIST: 
{ -

DispFieldName(Field->Vals, Field->Aux, Value); 

} 
if (EditFlag) I 

xprintf(":"); 
RetVal = GetString(Buffer); 
xprintf("\r%75s\r", ""); 
if (RetVal == CR) I 

if (!SetField(Group, Field->Name, Buffer, FALSE» I 
--j; 

NVOp(NVOpCmd, Base, Size, Offset) 
unsigned long NVOpCmd, Size, Offset; 
unsigned char *Base; 
I 

int ByteNum, DataSize; 
unsigned char *DataSect; 
unsigned char (*NVFunct) (), NVRamAcc(), ModConfAcc(); 
unsigned long Operation, Sum; 
NV_Internal *Internals = (NV_Internal *) Base; 
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if (NVOpCmd >= 10) { /* If Op on module configuration space */ 
Operation NVOpCmd - 10; 
NVFunct ModConfAcc; 

else { /* Op is on local NV Memory 
Operation NVOpCmd; 
NVFunct NVRamAcc; 

DataSect = (unsigned char *) &Internals[l]; 
DataSize = Size - sizeof(NV Internal); 
Sum = CheckSumMem(DataSect,-DataSize); 

switch (Operation) { 
case NV OP FIX: 

{ - -
Internals->Magic 
Internals->ChkSum 
return(NVE_NONE); 

case NV_OP_CLEAR: 

NV MAGIC; 
Sum; 

ClearMem(DataSect, DataSize); 
Internals->Magic NV MAGIC; 
Internals->ChkSum = 0;­
return(NVE_NONE); 

case NV OP CK: 

*1 
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if (Internals->Magic != NV MAGIC) 
return(NVE MAGIC), -

if (Internals->ChkSum != Sum) 
return(NVE CKSUM), 

if (Internals->WriteCnt > NVRMaxNbrWrites(» 
return(NVE OVERFLOW); 

return(NVE_NONE); 

case NV OP OPEN: 
{ -

nv recall(); 
for (ByteNum = 0, ByteNum < Size; ByteNum++) I 

Base[ByteNum] = NVFunct(READ, Offset + ByteNum); 
I 
return(NVE_NONE); 

case NV OP SAVE: 

if (NVFunct(WRITE PROBE, Offset, &Base[O]) == NULL) 
return(NVE STORE); 

I -
for (ByteNum = 1; ByteNum < Size; ByteNum++) { 

NVFunct(WRITE, Offset + ByteNum, &Base(ByteNum]); 

nv store () ; 
nv-recall (); 
for (ByteNum = 0; ByteNum < Size; ByteNum++) { 

if (Base [ByteNum] != NVFunct(READ, Offset + ByteNum» { 
return(NVE_STORE); 

I 
return(NVE_NONE); 

case NV_OP_CMP: 

I 
default: 

{ 

Offset += (Size - DataSize); /* Skip Header */ 
for (ByteNum = 0; ByteNum < DataSize; ByteNum++) { 

if (DataSect[ByteNum] != NVFunct(READ, Offset + ByteNum» { 
return(NVE_CMP); 

I 
return(NVE_NONE); 

return(NVE_CMD); 
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1***************************************************** ******************* 
* * copyright (c) 1990 Heurikon Corporation 
* All Rights Reserved 

* THIS IS UNPUBLISHED PROPRIETARY SOURCE CODE OF HEURIKON CORPORATION. 
The copyright notice above does not evidence any 
actual or intended publication of such source code. 

* Heurikon hereby grants you permission to copy and modify 
* this software and its documentation. Heurikon grants 
* this permission provided that the above copyright notice 
* appears in all copies and that both the copyright notice and 
* this permission notice appear in supporting documentation. In 
* addition, Heurikon grants this permission provided that you 
* prominently mark as not part of the original any modifications 
* made to this software or documentation, and that the name of 
* Heurikon Corporation not be used in advertising or publicity 
* pertaining to distribution of the software or the documentation 
* without specific, written prior permission. 

* Heurikon Corporation does not warrant, guarantee or make any 
* representations regarding the use of, or the results of the use 
* of, the software and documentation in terms of correctness, 
* accuracy, reliability, currentness, or otherwise; and you rely 
* on the software, documentation and results solely at your own 
* risk. 

* MODIFICATIONS: 
* 
*****1 

'include, "NVAssign.h" 1* Pull in the Internal data definitions 

'define MPU 68030 3 1* Fixed Hardware devices 
'define MMU-68030 3 
'define CACHE NONE 0 
'define DMA NONE 5 
'define MEMEXP NONE 0 
'define STREAM:NONE 0 

'define ETH 82596CA 1 1* Ethernet may be optional 
'define ETH:NONE 0 

'define HDISK NONE 0 1* SCSI may be optional 
'define HDISK-WD33C93 3 
'define HDISK:WD33C93A 4 

'define FPU NONE 0 1* Floating Point is optional 
'define FPU-68881 1 
'define FPU:68882 2 

*1 

*1 

*1 

*1 

*1 

1***************************************************** ************************ 
* NvMonDefs.h: This header file defines the bit field assignments 
* for the NVRAM/EEPROM, as they are defined by the board. 

* NOTICE: 

It can be used where a program needs to know which bit fields 
are assigned to what. 
This section describes the board specifics and includes the 
Heurikon-specific structures and internal data structures 
necessary to maintain NV memory (NVAssign.h). 

Because different compilers may generate different spacing 
between structures and structure elements based on the 
alignment it is important to define structures carefully. 
Problems can be avoided by forcing shorts and longs onto 
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long and short boundaries and padding structures to be 
a multiple of long words in size. 

* 
* ***1 

An early version of the ic960 compiler generated the wrong 
structure addresses when the structures were organized as 
(long, short, byte) quantities in that order. If the smaller 
fields are first in the structure it works much better, so 
be careful !! !!. 

1******* SERIAL DEFINITIONS ********************************************* 
* This structure provides the definitions for a serial port. This 
* includes the port number, baud rate and configuration. 
* This structure should be loaded in the user-configurable portion of 
* the nonvolatile memory array. 
***1 

typedef struct NVU Port { 
unsigned char -Reserved; 
unsigned char PortNum; 
unsigned short PortFlagsl 
unsigned long Baud; 

1* Port struct 8/4 bytes 

1* Port number (A,B,C or D) 
1* Flags for port 
1* Port baud rate 

NVU_Port; 

/* Warning: These macros only work with pointers 

'define Parity(x) (x->PortFlags , OxOOO3) 
'define DataBits(x) «x->PortFlags , OxOOOC) » 2) 
'define XOnXOff(x) (x->PortFlags , Ox0010) 
'define ChBaudOnBreak(x) (x->PortFlags , OxOO40) 
'define ResetOnBreak(x) (x->PortFlags Ox0080) 
'define StopBits(x) (x->PortFlags OxOl00) 

'define SP APORT 0 1* Serial Port Assignments 
'define SP-BPORT I 
'define SP-CPORT 2 
'define SP:DPORT 3 

'define SP PARITY EVEN 0 1* Parity Type Assignments 
'define SP-PARITY-ODD 1 
'define SP-PARITY-NONE 2 
'define SP:PARITY:FORCE 3 

'define SP DATA SBITS 0 1* Data Bits Assignments 
'define SP-DATA-6BITS 1 
'define SP-DATA-7BITS 2 
'define SP:DATA:8BITS 3 

'define SP STOP IBITS 0 
'define SP:STOP:2BITS 1 

*1 

*1 
*1 
*1 

*1 

*1 

*1 

*1 

1******* BOOT DEFINITIONS *********************************************** 
* This sections defines the boot parameters for loading an application 
* from a device and executing the application. This section should be 
* located in the user section of the nonvolatile memory device. 
***1 

typedef struct NVU Boot { 1* Boot struct = 32/20 bytes *1 
unsigned char AutoBootDev; 1* Auto Boot Device *1 
unsigned Ch4f Device; 1* Boot Device */ 
unsigned char Number; 1* Boot Device Number *1 
unsigned char BootFlags; 1* Boot Flags *1 
unsigned long LoadAddress; 1* Load Address *1 
unsigned long RomSize; 1* Boot ROM Size *1 
unsigned long RomBase; 1* Boot ROM Base address *1 

'ifndef NV SMALL 

1 
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char Reserved[16]; 

.endif 
I NVU_Boot; 

'define ClrMemOnBoot(x) (x->BootFlags & Ox01) 1* Clear on boot *1 

'define AB DONT 0 1* Auto Boot Definitions *1 
'define AB-WINCH 1 
'define AB-FLOPPY 2 
'define AB-TAPE 3 
'define AB-SERIAL 4 
'define AB-ROM 6 
'define AB-ETHERNET 7 
'define AB=BUS 8 

1******* VME BUS DEFINITIONS ******************************************** 
* This structure defines the VMEbus configuration of the slave interface 
* and Vic configuration registers. This structure should be loaded in 
* the user-defined section of the NV memory. 
***1 

typedef struct NVU BusConfig ( 
unsigned char - Padding[3]; 
unsigned char AddrModSel; 
unsigned long MiscBusFlags; 
unsigned long SlaveBusMap; 

1* BusConfig struct = 16/4 bytes */ 
/* Reserved *1 
/* Address Modifier select *1 
/* Mise bus configuration bits */ 
/* Slave bus map configuration *1 

'ifndef NV SMALL 
unsigned char Reserved[4]; 

'endif 
1* Reserved */ 

I NVU_BusConfig; 

'define ExtSlaveMap(x) (x->SlaveBusMap OxFFFOOOOO) 
'define StdSlaveMap(x) (x->SlaveBusMap OxOOFOOOOO) 
'define ShtSlaveMap(x) (x->SlaveBusMap OxOOOOFFF8) 
'define EnblSlave(x) (x->slaveBusMap OxOOOOOO04) 

'define ReplaceAddr(x) (X->MiscBusFlags & OxOOFOOOOO) 
'define MastRelMode(x) (x->MiscBusFlags & OxOOOOOO03) 
'define SlaveRelMode(x) (x->MiscBusFlags OxOOOOOO04) 
'define LocBusTimer(x) (x->MiscBusFlags OxOOOOOO08) 
'define VmeBusTimer(x) (x->MiscBusFlags OxOOOOOO10) 
'define Sysfail(x) (x->MiscBusFlags & OxOOOOOO20) 
'define IndivRMC(x) (x->MiscBusFlags OxOOOOO040) 
'define EnblSht(x) (X->MiscBusFlags OxOOOOO080) 

/******* MONITOR DEFINED DEFINITIONS ************************************* 
* This section binds the Monitor-defined data structures into one 
* common structure, which should be loaded into NV memory in the user 
* read/write section. 
***/ 

typedef struct NV MonDefs 
NV Internal - Internal; 
unsigned long MiscFlags; 
NVU Port Console; 
NVU-Port DownLoad; 
NVU-Boot Boot; 
NVU-Busconfig VmeBus; 

NV_MonDefs, *NV_MonDefPtr; 

/* Mon Defs struct = 76/48 
1* Internal definitions 
1* Misc monitor flags 
1* Console Port Configuration 
1* Download Port Configuration 
1* Boot Definitions 
1* Bus Configuration Definitions 

*/ 
*1 
*1 
*/ 
*/ 
*/ 
*/ 

'define 
'define 
'define 
'define 

ClrMemOnPowerUp(x) (x->MiscFlags Ox01) 1* Clear on powerup */ 
ClrMemOnReset(x) (x->MiscFlags Ox02) 
DoPowerDiag(x) (x->MiscFlags Ox04) 
VsbMasterEnbl(x) (x->MiscFlags & Ox08) 

1* Clear on reset *1 
1* Do powerup diagnostics *1 
1* VSB Master enable *1 
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'define VsbReleaseMode(x) (x->MiscFlags OxlO) 1* VSB Release modes *1 
'define ScsiResetEnbl(x) (x->MiscFlags Ox20) 1* Scsi reset enable *1 
'define ScsiIntMask (x) (x->MiscFlags Ox40) 1* Scsi interrupt mask *1 

I I 'define DataCacheEnble(x) (x->MiscFlags Ox80) 1* 030 data cache *1 
'define InstCacheEnble(x) (x->MiscFlags Ox100) 1* Instruction cache Enbl *1 
'define CountDownVal(x) «x->MiscFlags & OxOOOOOEOO) » 9) 

2 
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system controller board 7-4, 17 
system errors 5-1 

T 
technical documents 1-8 
terminators, SCSI 11-4 
testmem, monitor command A-42 
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