M kbug Operating System

One of the outstanding features of the SWIPC 6800 M croprocessor/Systemis
its use of Motorola's M kbug firmvare package stored in the MCM6830L7 ROM It is
thru the software stored in this ROMthat the user may use the control term na
to initiate various functions such-as | oad prograns, execute progranms, dunp
prograns and print or change the contents of the CPU registers. Mtorola's
Engi neering Note 100 describes in detail the operation of the M kbug ROV
however, there are sone additional things which should be noted before reading
this note.

Al so contained within the Mkbug ROM a program called M ni bug and a section
called test pattern. The M nibug programis an old and | ess el aborate version of
what is now called Mkbug and it along with the test pattern have been disabl ed
from ROM access. The ROM was desi gned so that either M kbug or M ni bug could be
used and since the MKBUG was by far superior, it was chosen for our system
Al t hough Engi neering Note 100 has instructions for the operation of M nibug,
they should not be read in order to avoid confusion

Anot her interesting note is that although Mkbug is used with an MC6810
12819 word Random Access Menory (RAM) for tenporary storage, there are at | east

5410 RAM | ocations that are unassigned |ocated from address AO4A1g to A97F
i nclusive which may be used for user program Use. There are also 461g | ocations

from address A014 to AO41 inclusive which have been reserved for the push-down
stack. This means that a 461g9 deep push down stack may be maintained in the

MC6810 RAM or that if a short stack is used, the |ower portion of these 461¢

| ocati ons may be used for user program space. It is a good idea, however, not to
use any |l ocations between A037 and A049 i ncl usive.

When you start readi ng about the "Display Contents of MPU Registers
Function"” in Engineering Note 100 it should be pointed out that the system
al ways assumes the push-down stack is |ocated between address | ocations A043 and
A049, with the program counter stored in | ocations A048 and A049. \Whenever you
enter a "G for the Go to User's Program Function” the first thing the processor
does is execute a "return frominterrupt” instruction (RTI) which |oads the data
stored in address |l ocations A0O43 to A049 into the processor's condition code
regi ster, accunul ators, index register and program counter. |If you forget to use
the "Menory Exami ne and Change Function" to |oad the program counter |ocations
(A048 and A049) with the starting address of your |oaded program or for that
matter any of the processor registers which nmust be initialized to sone val ue,
your program of course will not run. At the conmpletion of the "return from
interrupt” instruction (RTI) the processor junps to the starting address of your
program The stack pointer is set to A0O49 which neans any interrupt, branch to
subroutine, junp to subroutine or push instruction in your programw || change
the data stored at | ocation A049 and dependi ng upon the instruction, A¢48, A047,
etc.. This nmeans that if you abort the programw th the RESET button, you will
probably have to go back and rel oad pertinent data in |ocations A043 thru A049
before restarting the programusing the "Go to User's Program Functi on" agai n.
If all of this seems confusing reread this paragraph after readi ng Engi neering
Not e 100 contained in this section of the notebook
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Anot her inmportant note is that there are two subroutines within the M kbug
package which greatly aid the programmer in his control term nal input/ output
routines. They are called | NEEE, address El AC, and OUTEEE, address E1Dl1 whose
descriptions follow

| NEEE (E1AC) - The | NEEE subroutine should be used to receive inconng the
control term nal's keyboard via the control interface (serial), 1/0 port 1.The
subroutine loops within itself until a character is received, at which tinme it
is deposited into the A accunulator in ASCII form Bit 7, the parity bit of the
received data is automatically zeroed out and is not checked in any way for
accuracy before it is |loaded into accumul ator A. The B accunul ator and register
are used in the subroutine, how ever the original data in these locations is
stored and then restored at the conpletion of the subroutine.

OUTEEE (E1D1) - The OUTEEE subroutine should be used to transmit characters
out of the control interface (serial), 1/0 port 1, the control term nal. The
ASCI | coded character to be transmtted nust be |oaded into the A accunul ator
before the subroutine is called. The entire eight bits are transmtted out as
they are |l oaded into the accumulator. No partly bit determ nations are nade by
the subroutine. The B accumul ator and index register are used in the subroutine,
however, the original data in these locations is stored and then restored at the
conpl eti on of the subroutine.

The sinplest way to get to these subroutines is to do a dunp to subroutine
extended (JSRygm or (BDig) followed by the address of the subroutine.

Entry back into the M kbug control program can be done automatically at the
end of by inserting a dunp to address EOE316 (JMPzgm or (7E1g) followed by the

address EOE31g.

One final note is that the Mdtorola Note 100 does not cover the software
interrupt function, which is a tool for debugging problens. It is used as
foll ows:

SOFVWARE | NTERRUPT ( BREAKPO NT) FUNCTION - This software interrupt function
provi des you with a nethod of entering breakpoints your program Assune that you
are debuggi ng your program and wi sh to verify that your program has reached a
particul ar programinstruction. You can, by using the SW (software interrupt)
enter a breakpoint at this programinstruction's address. To enter the
breakpoint you load the instruction at the sel ected address SW instruction
Now, when the SWIPC 6800 System executes this SW instruction in the user's
program it returns programcontrol to the MKBUG software interrupt routine,
prints the contents of the MPU registers, and proceeds to the M KBUG contro
program This software interrupt nmode (SW) which displays the contents of the
MPU regi sters does not assume the stack is |ocated between address A043 and A049
like the "Display contents of MPU Regi sters Function"” of the M KBUG contro
program The regi ster data printout will be accurate no matter where the stack
is positioned in nenory. The paragraphs discuss entering the breakpoint into and
removi ng a breakpoint froma user's program
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ENTERI NG A SW BREAKPO NT - Use the follow ng procedures to enter a soft-
ware interrupt breakpoint into the user's program It is assuned prior to these
procedures that the user's program has been | oaded into nenory, the SWPC 6800
Systemis performng its MKBUG control program and the |ast character printed
by the data term nal is an asterisk.

a. Enter a Mafter the asterisk to open a nenory | ocation. The term na
will insert a space after the M

b. Enter in 4-character hexadeci mal the nmenory address you have selected to
enter a breakpoint. The termnal will print on the next line this menory
address and its contents. Record the nenpory contents.

c. Enter a space code and the hexadeci mal characters 3F (SW instruction).
The SW instruction is now stored in nmenory and the termnal prints the
next address and its contents on the next I|ine.

d. Enter a space code followed by carriage return control character. The
SWIPC 6800 Systemreturns to the M KBUG control programand the term na
prints an asterisk on the next |ine.

e. Run the user's programin accordance with the Go To User's Program
Function (described in Engineering Note 100). When the SWIPC 6800 System
executes the SW instruction, it returns programcontrol to the M KBUG
program prints the contents of the MPU regi sters, and advances to the
M KBUG control program

REMOVI NG A SW BREAKPO NT AND RESTORI NG THE PROGRAM - Use the foll ow ng
procedures to renmove a software interrupt breakpoint fromthe user's program It
is assunmed at the start of these procedures that SW instruction has been | oaded
to a known nmenory | ocation, the SWIPC 6800 Systemis performng its M KBUG
control program and the |last character printed by the termnal is an asterisk.

a. Enter a Mafter the asterisk to open a nenory |location. The term na
will insert a space code after the M

b. Enter in 4-character hexadecimal code the address whose SW
instruction is to be renoved. The terminal will print on the next

line this nmenory and address and 3F (SW instruction).

C. Enter a space code and restore the original instruction renoved from
this address previously. The new contents are stored in nmenory and
the termnal prints the followi ng nmenory address and its contents on
the next Iine.

d. Enter a space code followed by a carriage re urn control character
The SWIPC 6800 Systemreturns to the M KBUG control program and the
term nal prints an asterisk on the next Iline.
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