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6809 SBUG—E ~ Monitor ROM Version 1.5

The 8809 SBUG monitor ROM is provided to enable the computer to communicate wit a
terminal for the purpose of various programming and debugging functions. It has been designed to
work in a SWTPC MP-09 processor board. It will not- work in other processor boards. SBUG re-
quires an MP-S interface installed in 1/O port 1, at least 4K of RAM memory instalied at any address
at or below address DO2@ (52K} and an MP-B or MP-B2 motherboard patched to address {/0O de-
vices at 56K (EQQQ hex). Refer to the MP-09 instruction set for changes that must be made to
several computer system boards for proper system operation. While SBUG provides some functional!
compatibility with 6800 DISKBUG?® , SWTBUG?®, and MIKBUG® monitors; in general, programs
utititzing the ROM functions of the older monitors will need 7o be changed. Note that while the
6800 is a predecessor to the 6809, 6800 object code will not execute properily on a 6803. A cross-

. assembler is available to aid in processcr transition,

if the full 86K memory capability is not desired, it is possible to modify the SBUG-E® Ver-
sion 1.5 code to allow the MP-09 processor board to run in an unmodified 6800 mainframe. With
the modified code, the system memory capacity is limited to 40K bytes, and the system clock fre-
quency is limited to 1 MHz. The SBUG monitor is supplied in a 16K masked ROM that is pinout
compatible with the INTEL 5V-only 2716 EPROM. This compatibility provides the user the capabi-

lity of duplicating the SBUG monitor in EPROM with custom modifications to meet his particular

needs. A detailed explanation of how to make this change is provided later in this document.

SBUG—E @ Mocnitor Commands

When the SBUG—E® monitor completes power up {or reset) processing, it will display its
identification and enter the command mode. In this mode, it prompts the user for monitor cem-
mands with a right arrow character, ‘’>"". Commands consist of one character and may be followed
by one or two arguments. All arguments are entered in hexadecimal, with the number of digits
corresponding to the precision required of the argument. For example, 3 16-bit argument reauires
four hex digits, Commands requiring arguments may be aborted by typing a carriage return charac-
ter instead of a3 hex digit. A list of available commands follows:

Alter A-accumulator — control “A" _

The alter accumulator commands display the current contents of the specified register
and then allow the user to alter its value by typing’in a new value in hex. Should the user not
wish to alter the register value, he can enter a carriage return at the terminal device and the
SBUG—E® monitor will retain the old register value. The alter A-accumulator command takes
the following form:
>~ A A=43 6F . —change accumulator from 43 to 6F

> . . .
Alter B-accumulator — control B

The alter B-accumulator command takes the following form: (

>~ B B=7F 2A —change accumulator from 7F to ZA

_Alter Condition Codes — control “'C”"

The alter condition code command first dispiays the current condition flags in binary, as
described under Display Registers. The monitor will then allow the contents of the condition
flags to be changed by typing a a new value in hex. Note that the ""E”" flag cannot be cleared.
The alter condition code cammand takes the following form: c

—set the zero condition

>~C CC: EF—-t—-——-— D4
>~C.. CC: E F—1t—-2Z—— [cr] —no change
>
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Alter Direct Page Register — control D"’

The alter direct page rzgister command takes the following format:

IR gn o8 g AR e kg

>~D DP=00 o1 —alter direct page register to SO1
S .

&

g
o 48wy

Alter Program Counter — control “P”*
The alter program counter command has the following format: ;
o -~ — - ‘g
>*P PC=4655 4348 —change program counter to 347 ‘B g

>
Alter User Stack Pointer — control “U” 3

The alter user stack command has the following format: '
>~ U US=5348 4854 —change user stack to $4954
>

Alter X Index Register — control “X”
) The alter X-register command has the following format
. >~X IX=4355 4E54 =change X-register to S4E54
>

&
%
&
3
&

A

Alter Y Index Hegister — controf Y

el 8

The alter Y-register command has the following format:
>~Y 1Y=434F 4348 —change Y-register to S4348 e

>

[e—"

Set Breakpoint — "B {addr] ™

The breskpoint command causes the SBUG—E£° monitor to save the byte at the specified
address in its internal breakpoint table and replace it with a software interrupt instruction.
Whenever the monitor is entered via a software interrupt instruction, the internal breakpoint
table is searched for a matching program counter entry. If this entry is found, the saved byte
replaces the software interrupt instruction, the entry is removed from the breakpcint table,
and the program counter is adjusted to point back at the restored byte. The user can continue
execution of the interrupted program via the Go monitor command.

@; Up to five breakpoints may be active at one time. If the monitor finds that there is no

o space in the breakpoint table, it will cuput a question mark after the address and the break-
point will not be set. Breakpoints may be explicitly cleared via the X'’ command.

=
ior

‘.‘k o,

Mt s e 8

Ditk Bootstrap — "D’ ' . .
The disk boot command invokes the SBUG—E? boctstrap program for the DMAF1 or
DMAF2 8-inch floppy disks. The bootstrap program issues a restore to drive zero, then at-
tempts 1o read sector one of track zero into memary at address SO200 {logical). If the read in-
dicates a CRC failure, the bootstrap program will contirue retrying the read until the sector
is read properly or the reset switch is pressed. When the sector is successfully loaded, control is
passed to the Flex internal bootstrap program in the-locaded sector. Note thatif there is no disk
in the drive, or if no disk interface is attached, the bootstrap program will hang until the reset
“button is pressad. - :
Since the ROM-based disk read function does not contain the extensive error detection
and retry functions found in the disk operating system, it is possible to have a disk boot fail
on an undetected soft read error. If this is thae case, the disk drive will deselect without boot-
ing the operating system. 1§ this occurs, the reset button should be pressed and the bootstrap IS
repeated. This type of soft failure should be very rare—if it should occur with any regularity, fie
it indicates a problem with either the disk media,disk drive or controller.
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Examine Memory — “E [addr] —[addr}

The examine memory command displays the contents of memaory between the first
address specification and the second address specification. The me mary i1s dispiayed in both
hexadecimal and ASCIi, and is always displayed in multiples of 16 bytes. The format of the
dispiay is shown below: ’

»E B579B-57A2
- 5790 00 90 22 53 ... 38 30 39 20 .. "SWTPC 5,/6809
— 57A0 20 69 73 20 ... 21 22 @D OA is the best I’ .
§ )
Since the display of large blocks of memory can take considerable time at low baud rates, the
display may be terminated at the end of a line by typing the carriage return at the terminal
device.

Commue Execution — “G"

The Go command causes the SBUG—E® monitor to resume processing of an interrupted
program. The interrupt may have been caused by a software interruot or breakpoint. In the
{ case of a reset interrupt, the Go command simply re-enters the moniter code and requests
. another command. 1T the monitor was entered via a software Interrupt, execution resumes
gt the first instruction after the software interrupt. In the case of a breakpoint, which is
a special case of software interrupt, the monitor removes the breekpoint and resets the pro-
gram counter. Execution will resume &t the instruction at the breakpoint address. {f the
user wishes 1o change the address at which execution will resume, the program counter can be
changed prior to issuing the Go command.

Load MIKRBUG?D Format Tape — “L”
Thé;e tape load command causes the SBUG—E® monitor to load & MIKBUG?® formatted

paper tape (or cassette) into memory. At the beginning of the load, the maonitor senus a reader-

on controd character (3115 to the terminal device. The tape is then read and any object record
blocks loaded into memory. The loading process stops when either an end of tape indica

S
read, or a bad checksum is detected on a foad block. For information on block formats, see the
Punch command.

Memory Alter — "M [addr] ™’

The memory alter command allows the user to examine and alter the contents of {! og‘cai)
memaory on a byte-by-byte basis. When the memory alter command is invoked, the specified
address is made the "'pointed’” address. For each byte, the SBUG—E® monitor displays the

“pointed”” address, and contents of memory at that address, and then atlows the user to siter
that byte, and/or move forward or backward throu gh memory. An example 15 provxded 3s ex-

P

planation:
>M 93F3 )
— 93F3 46 . — period moves forward in memory
— GO3F4 55 | ' — so does a comma
— 93F5 3 — in fact, most characters move forward
— 0O3F6 18 48 — typing a hex value alters the byte
— Q3F7 49 ~ " - typing an up-arrow goes backward
— Q3F86 48 [cr] — 1yping carriage return ends the alter
>

If a new value is specified for a memory alter, and for some reason or other the monitor
cannot write the new value into memory {write into ROM, protected memory, etc.), the aiter
function displays a question mark after LM new value, like this — F833 3C 2A ? — and con-

tinues






