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Trntroduction |
i

Thiz ig a preliminery manusl covering the fundamentel operations
of the Challenger III triple-processor CPU Boerd. The Model 9418 CPU
Boerd L5 & new concept in microcomputing sllowing the user to utilize
%g any of three processors. The operation of <he <riple-processor and
- understending of 14 is definitely not trivisl, but can be mastered 1
one has & good basic understending of nicrocomputers. This manusl
covers fundamentel routines allouwing the user to switch beack and forth
betweesn processors, and te run Z-80, 6880, and 6302 programs under the
benhefits of 6562 disk operasting systems for program storage. It is a
prelimninary wanual in the sense that we are planning to create a large

%% library of utilities and programs making use of the 510 Board This
= will greatly expand its usabllity, partlicularly for persons not versed
in software or prograaning. e are wvery concerned about your

interests in softwere for the 6888 and Z£-86 and would like you to fill
out the questionnsire at the back of +this manual +to guide us in
developing and marketing softwaere packages that can be of use to you
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Challenger III CPU

The Model 518, or Challenger III, CPU Board features +the 6362A.
_ Z2-8BB, and 6800 microprocessors. This CPU Board allows you to run
é%% programs for the 6582, Z-80, 6880, or 8888 on your Challenqger ILI
/ computer system. Operation of Z-88@, 6800, and 888@ programs ls falrly
stralghftforvard once you become completely familiar with the general
operation of your computer system. Therefore 41t 1is very important
that you become fluent in the operation of the €3B2 portion of the
system before you explore these other processors

We will first discuse in general how the Challenger IIT CPU works
hefore stating specific examples and presenting demonstration
programs. The Challenger IIT is availabkle in two configurations. One
iz the stripped-down or shandard versicn with & processor-select
switch. The other is & deluxe version, which has a scftware switch.

s swappable RAM wmemory (i.e. ., RAN scratchpad), and a PIA port
Let us first consider the operation of the minimal CPU, that is.,
the CPU with the selector switch. The basic Challenger IIL, or 510

CPU Board, is equipped with a single pole three position suitch. The
position of this switch specifiles which processor is activated. The
other processors are off and in the tristate condition. The ©6882

position indicates that when a reset operation takes place by- the
reset switch, the processor will vector to the floppy disk bootstrap
program: and the user can then elect to boot in the disk or go to 65A
Monitor progeam, When the selector switch is in  the 2-880 posdition
the restart occurs from location B, so that when the user depresses
the reset switch and releases its, the processor will start to execute
code at location 8@ (hex). The user must place his program at @8
(hex?s, or preferably place a JMP, or C® Chex) command, to a location
and page, in that order., to start up his program. Since users will
most likely want to bring in their 7z-860 and 6868 programs uvia the 6502
Disk Operating System, it is generally desirable +to place their
: praograms in high memory =0 that they can be co-resident with the e3a:2
§§ Das. For this reason, the user will generally want +to put a JMP

vector at location B8 for £-88 programs. All standard 518 CPUL Boards
with or without softuware switching option are equipped with 68A Mod 4
PROM Monitor, such that when a user selects a 6208 and resets the
computer., the processor will vector to the &8R4 Monitor program. The
68A Monitor provides the minimum requirements for manipulating and
writing programs in the 68608, including the LOAD, PRINT., and GO
commands,

The 688 documentation includes a discussion of how to convert
MIKBUG-compatible programs to run under its system. MIKBUG is a
Monitor ROM that has been marketed for a long time by Motorola, The
MIKBUG Monitor was used in some of Motorola’s early ewvaluation Kits,
and haz been used in the SWTP 6880 computer.

Several independent software companies such as TSC have written
extencive 6808 software packages utilizing the MIKBUG Monitor. The
problem with MIKBUG compatibility is that MIKBUG was written for a
small computer system. T4 is a Si2-word Monitor residing at E@@8 to
EZBg, It also makes use of a subroutine stack and scratchpad area at
ABGBD up for 128 bytes. MIKBUG-dependent programs usually start at
PiBB C(hex) and have branches or subroutines in the MIKBUG Monitor at
E@GQe. They may also make use of the gmall amount of scratchpad memory
at AB9O. The 0SI system user has two alternatives when dealing with
MIKBUG-dependent programs, that is, programs written to run the 68@8
systems with the MIKBUG Monitor. He can follow +the instructions

provided with the 68A Mondtor, which show how to change MIKBUG
4




subroutine calls from MIKBUG Yo the 68R. This basically means
changing them from an address at EPPO to one on page FF, and changing
the AB addresses to 1E addresses. Thie is a straightforwvard operatiaon
in fully documented programs such as those written by TSC, but is not
so easy oh undocumented or lightly documented programs. The other
alternative 4is tao utilize our MIKBUG simulator routines, which
actually reside at EQBG (hexd, T+ will be necessary for the user to
provide m2mory residing at these locations o operate these programs

T+ will minimally require that memory reside from Eges to E200 and

Aaee to ALAGB, in addition to Lis normal memory. I§ he purchases a
system with 441 of RAM or mare. he will automatically have the memory
at ABEE (hex?. T this case 1t will be necessary for him %o add only

a fully or partially populated 4K memory board at EGB3G up. With these
haards and the MIKBUG simulator program in place. it will be possible
to run MIKBUG-dependent 688W programs without modificetion +to the
programs.

In place aof the selector switch, the 510 Board with the saoftware
switch option utilizes a FPIA autput port to control certaln parameters
of the board. The processor select switch is documented on page 5& of
the Comprehensive Information Package II. Two signal Llines. ot
outputs, from the FIA at F7Poe are fed into & 74155 at IC-EL08. This
#4155 does a two~ta-four—line decoding on output @ to 3, which are fed
into a 7479 latch, The three possible processsor select codes are:
4-1, £532; 1-6, &2E0; 6-1, Z-8@; and @-@, all three processors
tristated gnhother PIA line, processor select, is used to actuslly

change processors. This fires a series of one-shots causing all
microprocessors to be reset, and then loads the neu processor-select
code into the 7475 bringing the processors out aof reszet, thuszs

selecting the one and only one processor which is ta be sactivated
The timing diagram is zhouwh in the upper right corner of page S&
LComprehensive Thfarmation Package IILD. fn  external reset switch
performs a master reset, which always returns command to  the 63602A
when actuated. The master reset switch on  the front panel always
returns control to the 6382R processor when the software switch option
iz installed on the 518 CPU Board. Ta chahge processors. the program
must Tirst set up the new processor-select code on the PIA, which will
then present this code o the input side of the 74795 latch. After
tlhis is done, the software must exercise the processor-select line on
the PIA. This fires the one-shots. which reset the processors and
load in the new processor-select code into the 7475, thus selecting
the new processor and bringing it out of reset, since baoth the 63502
snd 6860 reset to their Maonitor pragrams, the software change from a
£ERP to & 6880 would normally bring a £8806 up in its Manitor progranm.
which would then require additional manual intervention to run the
uzer program The Z-86, however, vectors to location &, which can
zimply coentain a JMP to the desired program. With this hardware alone.
we can csll up any specific Z-80 program from either the 6592 or the
H30E,

Te have the 6302 or 6800 call up and execute a specific program
e ble other processors, it ls necessary to have additional harduware
This hardware is a swappable, ab relocatable, RAM normally located at
Feae up. I+ can be moved to FFBE up. This is accomplished bu a
zingle line on the PIA. When this line is actuated, this RAM becomes
write-pratected and is relocated ln the address space af the computer
to FF@G, disabling the normal Monitor EPROM

The obuious use for  this RAEM is to store new restart and
interrupt uectars for elther the 6502 or the 6880, such that when the
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user performs a processor select, this RAM has been swapped up to the
restart vector location and contalns the restart wector to the program
of interest. By invoking the swappable RAM, the user can <(completely
under program control) switch from a 63582 execution to that of a
specific program under the 6808, and vice wersa. R secondary purpose
for this RAM is +to allow +the user +o change his breakpoint or
interrupt vectors at will, or from program to program permitting
practical utilization of interrupts on a €302 or €808 system

Mow that we have covered the operation of the Model %18 CPU Board
in general terms, let us consider some specific utility programs and
examples of switching from one processor to ancather



CHALLERMGER ITIXT IITILITIES DISKETTE

Included with this manual is a diskette containing utilities far
nandling the 6808 and Z-80 processors on the 546 CPU Board The
diskette contains a modified version of 08-68D in the sense that 1%t
does not boot in BASIC. the Aszembler or Editor, but simply the
operating System, I/0 Distributor and File Handlers. The operation is
simply to put the diskette in the drive, reset the computer and type
O Tt will come up with the Disk Operating System prompter Aok, The
aperating system will make use of locations £p0e0  through $QIFF  and
2186 through #3180 Other memory locations will be undisturbed by
tihe Disk Operating System

The DOS has four additional commands. The YU automatically
Srings in the Challenger IIT  Utilites Package (documented an the
follawing pages). This occupies from $3D7@ TO £3FFF. Thus 1t will
~un on a 16K Challenger III system The Challenger III Utilities
Package provides a necessary Z-80 Monitor, 6888 and Z-88 Memory Moves.
and automatic GO routines between 6888, Z-8@ and back for units with a
softuware switch option. The automatic routines which switch between
processors are not usable on systems without software switches, .

Two commands which cen be used only on units with a software
zwitch and after Challenger III utilities have been brought in by the
wU command are R6 and RZ. RE returns to the 6888 operating under the
£3A2 Monitor, and RZ switches the machine to the Z-88 cperating under
the Z-88 Serial Monitor. Remember of course that the standard 03-63D
Fas an RM which returns to the 6502 65A PROM Monitor

To summarize, we have a (YUY which automatically boots in  the
Challenger III utilities package; Y} which returns command to the GS05R
Monitor under 6582;(R8) which returns command to the 6808 under the
68AE Monitor <only on units wi.'te software switch, and after the YU

‘ﬁﬁb

remmand has been executed); and which returns command %o the Z-80
system under the 2-88 Monitor (only on units with the software switch
option and after the YU command has been executed).

Three additional tracks outside the operating system have useful
Lutilities for the Challenger IITI sys<tem. On track & is another copy
af the Challenger IIT Utilities Package, which is offered for user
modification if desired. Track 9 contains a MIKRBUG simulator program

for use on the 6888 portion of the system. It is ddentical 1in
operation %o the very popular Motorala 688@ MIKBUG Monitor Program.
sxcept it uses our standard RCIA I/0 instead of the PIR I/70. Kith
this Monitor up and running the Challenger system will be

furmctionally equivalent to a 6308 computer which runs under MIKBUG
Requirements to run the MIKBUG zimulator are a memory board with

st lesst S12 bytes of memory at locstion EGBOD {recommended: a
cartially or fully populated 420 board addressed at Eg@a) and at least
122 bytes at ABOSG. fi 48K computer will automatically have this; if

mot. amother 420 Baard will have to be strapped here

Track 18 has & 68568 load, dump, and print data string utilites
mackage. When this i= used im congunction with the 63AZ Monitor. it
cravides load and  dump  capabilities in the popular Motorola S-1
~heckum format, and a P-Data subroutine similar toc the one found in
MTKBUG.

The various modules of the Challenger ITI utilities diskette are
cavered in detail in the following sections, and at the end of the
ranual with gpecific examples of use




540 Utilities Package

The 540 Utilities Package is a collection of routines which allow
convenient operation in switching between £56G2, 6888, and Z-80, This
utilities resides from $3D7@ to FIFFF. It i¢ booted wia the with
the modified 0S-65D cperating system on your Z2-80 utilities disk and
iz also provided asg & separate track for use and modification under
other cilrcumstances.

The utilities package has nine modules. The first six modules
are Processor Select routines for software suitch units  only. By
simply Jumping to the go address specified, the user will switch from
the specified processor to the specified processor. For example.
entering the routine at 3DAAR will switch the machine from the 6808 to
the. 6502, If a routine is called improperly ., that is, if the machine
is currently running as a Z-882 and the user calls the routine at 2D7O.
it will crash, So it is important to be careful in selecting thecse

{

routines.

The result of these six routines is that the new processor comes
up in its Monitor program. Ih the case of coming up as a 2Z-88, the
Monitor program is located at 3EQB ups as documented separately. In

conjunction with the Z-80 Monitor. the routines which select the -
place a JMP 3EBB at location 8@, which remains, Following the 2Z-
Monitor is the Z2-8@ Memory Move routine, which can be executed only b
the Z-808 processor, of course. With this Move routine, under the Z-39
Monitor, for instance, *the user will place the low address and high
address of the start of the move (§3F4F and $3F58D. the low address
and high address of the end of ‘the black +to be moved ($3F51 ang
$3IFS2Y, and the starting destination address low, then high ($3F33 anc
$3AF54 5. He then _umps to the Mowe program at $3IF55, which perfaorms
the Move operations and returns command to the Z-88 Monitor. The user
must be careful not to move the pragram in on top of the Z-288 Monitor:
or +the Mowe program. or a crash will occur.
Likewise there is a Memory Move for the 68882 located at $3F79 up

This Memory Move can be operated on by the 68AF Monitor, for instance

Remember that the 6868, unlike the €582 and Z-88, uses a syntax of
high address and low address. Sa  at location $3F79 put the high
address of the beginning of the mouve. and at $3F7A put the low
address. Likewise at $3F7B and $3F?C put the end of the block to be
moved, and at $3F7D and $3F7E put the beginning destination address in
the order high address-—-low address. Be very careful to remember the
address difference between the 6880, Z-38, and 6502 Confusion here

leads easily to computer crashes

0 wn
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=g UTELIZTIES

Go Address

3076

3088

3DARA

3DBF

30D4

3DER

3E86

3FS85

3F7F

Processor (0Qldd

Processor {(New:

6502 &ERG

6568 Z-86

860 6508

6066 Z2-80

Z=-80 6502

Z2-86 6868

288 Monitor

2-86 Mover 2F4F /568 Source Address
IFFL/52 End Rddress
3F53/54 Dest. RAddr.

6864 Maver AF?Y/7R Source fAddress

3F?B/7C
3F7D/7E

End Rddress
bDest, Addr.




Executing and Handling 2-80 and 8080 Prograns

{

Call in the the %46 utility via the YU command. On  units with
the software suwitch, then type RZ. On unite with <the wechanical
switch, return %o the 635A via an RM, then place the JrP 3E@8 wvis
LBBBE C3 88 3E R. Then hold in the reset sgwitch and rotate the
processor switch to Z-88) relesse the reset switch. You should now
see the 2-806 Monitor prompter "7". . The user can then enter programg
and run them via the HMonitor. I¥ Large programs awvallable on paper
tape or cassette are to be entered, 1t would be desirable to write a
loader program which could then be used <o load other programs.
Ainother approach is to write such loaders for the 6302, ‘thus making
use of the 6302 Rssembler,

Storing 2-89 Programg on Disk

The 6%82 Disk Operating System uses all of Fage © and 1 Cof
necessityr and $2288 to S3IZOG. 6382 modules such as BRSIC or the
Assembler use addi<tional memnory. To conserve memory a DOS-only
operating system is present on the Challenger ITII utilities diskette.
Programs which do not use $0-$288 and $228B0 to $3200 cen be directly
stored and retrieved from this disk by wusing +the € (=CALL> and S
(=SAVE) commands, Thig ig accomplished on units with the mechanical
switch by holding in reset while rotating back to the 63582 Then
reboot the 6582 DOS (Just o be safe? and save the program of interest
on disk, I¥ the program of interest uses memory locations which are
used by the 6382 DOS, use the move utlility at the end of the Z-80
Monitor to move the program to high memory,. for example, at $4000 up
then save it via the 6582 DOS. Likewise %the move routine can be useaq
ta plece a program back in position after being brought in via the
6362 DOS,

The procedure for getting back to +the 6562 from the 2-88 on
units with the software switch is either to enter the routine at $30D4
or preferably gust reset the machine,

Calling 2-88 Programs {rom Disk
Under the 6582 DOS call in the wutilities package and your

progranm, On sofitware switch units type RZ On mechanical switch
units exit the DOS via an RM. Place a JMP <o +the 2-88 Monlitor at
location B0 via LOGSG €3 60 3E R,  then hold the reset switch in,
switch 4o 2-88 and release. In either cage, once you are in the Z-80
Monitor you can go to the program via the Monitor‘s GO command

Entering the Z-80 Monitor can be avoided by setting the JMP at
location B8 directly to the start of the program. However it is
generally desirable to have the Z-806 restart sev for the Z-88 Monitor
so that the 2-88 cen be resdvarted in case of a crash,
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To enter programs:

Bring in 6362 DOS

Cell in 2-80 dMonitor

Call in Challenger IIX utilities

Switech to Z2-88 Con manual guwitch units first set up C36G3E

Move program in place L{ necesssryl 1§ new program Key in vis
Monitor

@i

To gsave programs:

Flove program o high oemnory 1f necegsgary (sbhove $46866)
Switch back Yo 64Be

Reboot 6582 DOS snd save

SECES




4
¥
H

fresscund

e

o P

‘ﬁm:z:w&\‘ franeanay

5

R,
g

7=80 Monitor

The Z~88 Monitor is & short mechine code program that is provided
o reside et FEBB up for spproximately one psasge, This prograem offers
glementary memory examine, modify end program execute commands on  a
serlal system using & standard RCLA port mg the I/0 device.

To operate thisz progran one mugst Firsgt plece At in memory
typloally by use of <the 5888 Dlshk Uperating Systewm. The user must
place a JMP 3EBG 2% locstion 88 in memory (C3 65 3ED. Thern the user
pugt elther manually reset the procesgor sg & Z-88 or go through the
software switch and convert the system to & Z-868. Keep 1in mind thsat
he 6562 DUOS asnd BASIC and other lLarge programs will wipe out the JMP
at location B8 1 executved, smo that the JMP placed &t locatiaon 88 up
ghould be done after exiting <the DOS or BASIC, jgust before <the user
actwally turns on the Z-86. The Z-88 PMonitor comes up with & 7
prompier. The user types in a four-diglt hexadecimal address, §for
example, AAARA, The monitor then displays the contents of that addrecs
a8 two hex dlgolits, The wser can then optilionally modify those
locations by typing & two-diglit hex number. As soon as the two-digit
her number is typed ins the monitor will asutomatically display the
naxt addregss and lts contents, The user cpn examnine memory by simply
typing <return? lmmedistely after the contents of the memory locatlon
are  displayed. By successively Hyping <return> he will display
consecutive memory locations. When the user types a A, the Monitor
will show the memory location previous to the one shown

The user can exit the displey mode at & particular address by
typing an R This returns the Monitor o the command mode, where it
expects to see an apddress agaln. Thus the user can look at & feu
Locostions, $ype an B, type in & new address, and exemine locations
there, To execute & program the user must type 4in  the starting
address of the program. then an RG which will cause program execution
st the specified address, '

The Z2-86 Monitor comtaing zn INPUT subroutine with echo located
st 3E9L. Thig subroutine puts ASCII charscter in the Accumulator upon
exlt The fccumulator is modifed. Brnother useful routire in the Z-80
Monitor is the Character Output Routine. This routine is located at
FEOMm and returns the ASCII value, outputting the FASCIT  equlivalent of
the Roccumulator. Other useful routines are as follous

3F46 LECAL - printe a 7 4§ (AOLCOASCIY for @~-39 or A-->F
alzo sets carry
i CFOY=RSCIT for @--2>9 o RA=-=-3>F the sub returns the hex
value with the carrys=@

3FEC PROMPT- printe a ? and sets the carry flag (A lostd

3E&4 CR-LF = prints corrisge return-linefeed (B lost)?

3F38 DICIT ~ converts hex 6--3>9 or A-=2F ‘Yo ASCII code (uses A only?

3EAB DISP DATA- prints < nn> where nn= contents of
mawery Locetion pointed to by $FEC(low) $FFC(high?

Stack Peinter inltislized st $£466,
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3EQG
3EB3
3EBG
JER?
3EGC
JEQBE
3EOF
3EL4
3E4LE
3ELS

3ELS
3ELB
SELE
3E28
3ee2a
3ER2S
3gar
3E2R
JE2C
3E2F
3E32
SE3S
3E36
3E39
SE3A
3E3R
JESC
SE3D
SE3E
3E46
3E4L

3E44

3E45
3E46
ZE48
3E48

SE4E
2ES6
3E33
3ESS
SESE
3ESA
3ESD
3ESF
JESRE
3EGS
3Es8
JEBYD
3E6C
3E6D
JE&E
BEGF
3EVO
3EVi
JETI

JEP4

448001
216606
cafFEos
£24.06FC
3EB3
s
JEBL
v
CD443F
CheCcsF

CD443F
2AFFGG
gene
BEB2
CDO43E
FE4?7
CABD3E
FESZ
CRLBIE
CRLL3F
DRL83E
op
CR443E
17

7

1?7

17

Y
SE3F
B2
ceeasE
512

[

28
CeR43E
CDRBIE

aEG2
CDel3E
FES2
CRLE3E
FESE
CRB33ZE
FEBD
CA?O3IE
CD1LEF
DRL&3E
Bh
CA7F?IE
i7

¢

17

v

4V
3EB6
Be
Caga3k

STRART

fD

REFE
REPL

SKIPL

Da
REP3

LH¥I 8P, 2186
LKL H. 20
SHLD $FE

LHT H, SFCBEG
MYE A, 3

Moy . R

MYI A, ¢BL
Mov MR

CALL CR-LF
CHRLL PROMPT

caLL CR-LF
LEI H. gFF
MYI B, 2
MYI C.2
CALL TINCH
crrT G

Jz GO

CPI R

JZ RAb

CALL LEGAL
JC Ab

DCR C

JZ SKIPL
RAL

RAL

RAL.

RAL

MOV M. R
MVZI M. 8
CMpP C

JHZ REPL
ORA M

MOV b A
DCR B

JHZ REP2
CARLL DISP DR

MvL C, 2
CALL IKNCH
CPI R

JZ Rb

CPI €3E
JZ BRCK
CPL £D

JE NENT
CALL LEGRL
JC AD

DCR C

JZ sKIipe
RAL

RAL

REL

RAL

HOY B. R
VI R. ©
CHFE ©

JHE REP3
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3EF?
3E7E
3EVS
SEVA
3EVD
3EBe
3E83
3EB84
3EBY
3E8A

3EED
BE90

zEod
3E94
3ESS
3E96
IESD
IEGD
3ESE
BERL
3ERS
3EAS
3EAG
3ERY
BERAR

3ERB
3ERD
3EB6
3EB3
3EB4
3EBS
3EBS
3EBY
3EBS
3EBY
3EBC
SEBF
3ECH
3ECE
3ECE
3ECS
JECB

JECC
SECF
SEDZ
JEDG
3EDS
3ED?
3EDS
JEDE
3EDC
SEDD
SELE
SEDF
JEER
3EES

B@
7
23
CDCC3E
CDAB3ZE
C34E3E
e
CDCC3E
CDhAB3E
C34E3E

2AFEBGE
ES

3RABBFC
iF
DEQ1ZE
3AGAFC
E6VF
F3
3ABBFC
iF

iF
DESE3E
Fi
3201FC
)

3E2F
CD2D3E
ERFEGBG
TE

Fa

irF

iF

iF

iF
CD383F
CD2D3E
Fi
CO3683F
CD4D3E
3Ea6
CbeD3E
Co

CD443F
E2FEeo
Ba6e
GEG2

[ ™

8s .
CADF3E
iF

iF

iF

1F
CD383F
CD4D3E
8D

SKIP2

NEXT

BRCK

GO

IHCH

QUTCH
WRIT

PISP DR

DISP AD

REP4

SKIP3

ORR B

HMOY F, A
IME H
caLL DIgP
CARLL DISP
JHP DA
DCX H
ChLL DISP
CALL BISP
JMP DR
LHLD $FE
FCHL

LDR $FCB6
RAR

JHC INCH
LDA $FCBL
ANI &7F
PUSH PSH
LDR #FCBe
RAR

RAR

JRC WRIT
POP PSH
8TR $FCe1
RET

YT A, <7
CALL OUTCH
LHLD $FE
Moy A M
PUSH PSH
RAR

RAR

RAR

RAR

CRLL DIGIT
CALL OUTCH
POP PSU
CHRLL DIGIT
CALL OUTCH
MYI R. $26
CALL OUTCH
RET

CALL CR-LF
SHLD $FE
MYI B, 2
MVI C. &
MoV A H
DCR B

JZ SKIP3
RAR

RAR

RFAR

RBR

cRlL DIGIT

CALL OUTCH
PCR ©

Ab
DA

RD
DR



3EEE
SEE®
3EER
3EED
JEEE
3EEF
JEFY
SEF3
3EF4
SEFS
JEF6
3EFY
3EFEG
3EFQ
JEFA
3EFB
SEFC
3EFD
SEFE
3EFF
3Fei
3Fe2
3F63
3FB4
IFVS
3F8s
3FG9
IFeC
3FEH
3Fi8

3FAL
3FL3
BFi6
3FLe
3FLB
IELD
3FRE
IFeR
3FE5
3FE?
3E29
IEER
arep
3Fec
IFEE
BF 33,
3F33
AFIE
3F3?

IF36
3F 3R
3F3C
3F3E
3F44
3F43

BF 4
3F46

CaDe3E
Gana
BEGE
7D

8%
CRB63F
C3623F
86

212

1%

8o

o6

B

Ba

Be

e

615

vg

8a

BG

29

iF

iF

iF

iF
Ch3osr
CD2D3E
gp
CREDIE
ce

FE3G
DREC3IF
FE3RA
DREY3IF
FE44
DRECIF
FE47
L2aC3F
DEEY
EéuF
37

3F

ce
3Ee8
CLoD3IE
JEIF
CDRDRIE
3¢

co

EGBF
Fé34
FE3A
DR4ZIF
Cen?
ca

BEGD
CLeD3IE

REPS

EXTRA

SKIP4

LEGRL

FRIL

DIGIT

ERIT

CR-LF

JINZ REP4
MVT B2
MYIL €, 2
MOY AL
DCR B

J& 8KIPr4
JHP EXTRA
RNOP

NOP

HopP

NGP

NOP

NOP

Nop

MOP

Hop

KNOp

WoP

WopP

ROP

HOP

RAR

RAR

RAR

AR

CALL BIGIT
CALL OUTCH
DER €

JNZ REPS
RET

2

=

CPL $30

JC FRIL
CPI 3R

JC OK

CPI %44

JC FRIL
CPT %47
JNC FARIL
SUIr ¥

ANI $F

8TC

CHC

RET

MVYI A, €20 (PROWMPT)
CARLL OQUTCH
MYL R, %

" CRLL QUTCH

§TC
RET

ANI F
ORI $30
CPI $3A
JC EXIT
ADT 7
RET

MYI #, D
CRLL DUTCH



3Fe9 3EGR MVYI A, 86
3F4B CDORIE CALL OUTCH

IF4E C% RET

2-86 Nover

Source address low € IF4F, high 6 3F50
End address low © 3FS1, high & 3IFsSe
Destination address low @ 3F53, hiagh © 3Fug

3F935 2R5S43F LHLD 3} END ADDRESS--2>(HL)>

3FSe EB HCGH 3 END ADDRESS-->(DED

3F59 2A4F3F LOOP LKLD 3 BOURCE ADDRESS-~>(HL>

3FSC 7E MOY A M 3 CMI==2CRD

3FSD 2RS3I3F LRLD JDESTINATION RDDR, ==><CHLD

3Feg v? MOV M. B 3 CRD==2CID

3F61 23 JRHE H 3 CHL4L)==DCHL?> (=INCREMENTS. ..

3F6E 28%33F SHLD s DESTINRTION RDDRESS & STORES ITO

3F6S 2R4F3F LHLD 5 SOURCE RADDRESS-->(HL?

3F68 7R MOV A, D ;END ADDRESS HIGH-->C(A>

3Fe% BC CHE H }ARE MWE ON UPPER LIMIT PAGE?...

3F6R Ca7e3F JHZ SKIP ;... IF NOT, SKIP TO INCR. SOURCE RDDR,

3FsD vB MOY A, E JEND ADDR., LOW--3<(RD

SFGE BD ChP L 3 RRE WE DONE? [
IF6F CRIZSE J2 EXIT 3 YES~-RETURN TO MONLITOR ‘
3Fee 23 SKIP INK H 3 CINCREMENTS SOURCE RDDRESS. ..

3FP3 2R4F3F SHLD }... & BTORES IT>

3F?6 C3893F JHP LOOP 3 HOT FINISHED LOOP BRCK




Executing and Handling 6580 Programs
\\\\ _\\

The &880 portion of the %46 Hoard kes ite own 2056-byte PROM %
Monitor locasted ot Frag, To furn on the 6006 and enter <+the 68RE
Honitor on mechanicel switch units, simply hold the reset switch in,
rotate the switch %o the 6808 position and release the reset swilich,
The teruinal should output & carrings return-linefeed snd be  4in  the
6869 Monitor, On unite with the softwere swiich ¢sll in 4he utilites
peckage via the DOE snd bype RG, which will bring up the 6866,

Once in the GERE Mondtor, proarans can  be  entered manually 4
desived. If long prograns sre available on cagsette or paper tape. 14
would be desirable to create a loader progrem to bring these in. A
Motorols "§" {format checksum ‘ape loader and dumper Lz included in the
688G utilities pachkoge. This format iz alwost universally used for
all paper tape and most sudio cassette praogirams forr the 588,

Storing 6882 Programs on Disk

The 63582 Disk Operating System uses &1l of Fage 6 and 1 Cof
necessliy? and 2280 to s3an6, 6382 modules such as BASIC or  Yhe
Ressembler use additional memory. To conserve memory a DUOS-only
operating system Ls present on the Challenger ITI utilities diskette
Programs which do not use F8-$280 and $226GO +to $I200 can be directly
stored and retricved from this disk by using +the C (=CRLLY and S
L=BRYE Y commands. Thig lg sccomplished on units with 4he mechanical
suitch by holding in reset while rotating back to the 6582, Then
reboot the GBGE DUS (Just 40 be safe) and save the program of interest
on disk. If the program of interest uses memory locations which are
used by the 68O DO, wuse the 686G move utility %o move the program to
high memory, for example, &t $4089 up. then save it via the 6562 DOS
Likewise the move routine can be used <o place & piragram back  in
pogition after belng brought in via the 6562 DUS,

The procedure for getting back to ‘the 63828 ¢from the 6888 on

unite with the software switch is elther % enter the routine at $3IDAR
or preferably jgust reset the machine,

Calling 6886 Programs from Dislk
Under the 6%BR DOS call 4in the utilities package and your

program. On software switch units type KRG, Un  mechanical switch
unite then hold the reset switch in, swliitch to 6880 and release. In

elther case, once you are in the 68A Monitor you can go to the progeram
wia the Moniter s GO command. Entering the 68A Honmitor can be avolided
by setting up the suwappable RBM <(as covered 4in & later section)
directly to the stert of the program. However 44 4& generally
gasirable to have the 6886 restart set for the 6BBE Monitor so <that
the 6868 can be restarted in case of & crazh,




=\
’% }

. .
Sunnary of 6860 Operation
To enter programs:

i. Enter 6582 bDOS.

€. Call in Challenger IIX Utilities,

3. Call in 6800 Progrem §from Disl
4. Bulsch %o 6855,
bt
3]

. Move Program in place if necessaryl i new program, key in vias
68RE Mondltor,

To save programs:
1. Move Program $o high memory L necessary Cabove $4u006).
2. Buwltech back to the 6%B2,
3. Reboot 6562 DOS to save.

686E Utilities

Track 16 of the Challenger IIT digkette contains a 6868 load-dump
and p-date routine that is documented in the 68R manual. To utilize
this program: simply type CADO@=14, 4, utilizing <the instructions in
the 68A writeup. The 6888 Memory Mover is part of the Challenger IIT
wtilitlies, Its opesration ig documented there, Finally +the 6588
MIKBUG Simulator igs provided on track 9 and its use is discussed in
the following section.



606G love File (relocatable)

1E8@
1E81
1E82
1E83
1iEB4
1EGS
1EB6
LEBY
1E88
1EBS
1EBR
1E8B
igE8C
iEBD
1E8E
1E8F
1E96
1E94
iE92
LE93
LESSG
1ESS
1E96
1ESY
- 4E98
1E99
1ESR
1ESB
LESC
1E9D
1E9E
1ESF

High
L.ow

3F7F
3rFge
3Fsl
3Fsa
3Fe3
3Fe4
3FE5
3FEe6
3Fav
3FE8
3F89
3FBR
3FeB
3F8C
3F8D
3FBE
3F8F
3F98
3F94
3F9e
3F93
3Fo4
3F9S
3F96
3F9Y
3F28
3F9g9
3FeR
3FoB
3FeC
3Feh

o

Source
3F?S
IF?A

FE
1E
4]54
fé
64
FE
iE
@é
a7
6@
Ge
FE
iE
66
FE
iE
6e
BC
1E
@4
a7
66
a8
FF
iE
e
£9
E?
7E
FF
Bz

LDX

LBA, ¥

LDR

BE®
INK
STH
BRR

JHMP
(mod for 546 sustem?

High Limi% Destination
3F?8 3E?D
3F7C 3F7E




6300 HIKBUG Sisulator

The MIKBUG Simulator is on 4rack 9 of the Challenger III
utilities diskette. It s & 8l2-byte program reslding from SEGBE <o
E4FF. The MIKBUG simulstor is functionally equlvalent to the popular
Hotorola MIKBUG Mondtar:, with the excepitlion that the Motoral HMonltor
uwses & PIA laterface in congunctlion with some discrete loglic +to
perfornm a serlal I/0: while in the MIKBUG Simulator the standasrd 6850
RCLA port at FOOOT 1g utllized Both MIKBUG and the HMIKBUG Sinulator
reside at EBBY and reguire 5 subroutine gtack of at least 128 bytes at
ABBE up. The HMIKBUG Simulator program i useful because most
hobbyigt~level woftware wwiltien forr the 6880 has been written on
MIKBUG-based 6800 machlines, and genersally this software makes heavy
uwge of subroutines locedted within the MIKBUG Monitor, and also makes
uge of the 4128-byte scratchpad RAM normslly located at $ABBO
Therefore havlng the cepablility of configurding your Challenger IIXI
system ©o be viptuelly ldentical 4o a MIKBUG-based 6808 system may be
of vwalue. i .

To eaccomplish complete compatibility and run MIKBUG, 44 is
necessary 40 have & total of 312 bytes of RAM wmemory at SEODD up. The
recommended way of achleving this is 4o pertially populate or fully
populate a Model 420C Memory Board and address 4% for $EOGOB up and
place 1% in the systenm, It will alsoc be necegsary Yo have at least
128 bytes of RAM menory at $REGG, If the machine iz a 48K computer.
it will automatically have memory here. If 44 is less than 44K, 1%
will be necessary %o add & fully or partlially populated <428C Memory
Board at this locadtion also. So if memory is &t $REGBYB for at least
128 bytesz, and at FEGHE for ot least 912 bytes, <the user can call in
the MIKBUG Simulator on track 9 by typing CEBBG=09, 4. Thern elther
manually or under software control go %o the G68RE Monlitor. The MIKBUG
Simnulator Monlitor is entared at $EGDE, o from &8A2 type LIAFEE E6DY
RG. The machinz will <hen output & %, which ig the MIKBUG prompter.

The MIKBUG Simulator le completely identlicsl in operation %o the
standard MIKBUG. The operation of MIKBUG 1sg well documented I1n
Motorola Engineering Note 188, The MIKBUG Monitor has §five basic
commands: L (LOADI, M (MEMORY>, P (PURCH>, G <(GOG>, and R (REGISTER
DUMP). Tuping an L with the prompter on the screen causes the MIKBUG
Simulstor to go into the checksum loader routine. This routine will
accept the popular Hotorols S-1 checksum format wvia the RCIA port.
However, 1f one Llg not using a Teletype as an input device, it will be
necessary to modify this routine for high-speed paper <tape or audio
casgsette. Tt would e aduisable to utllize the 6888 load-save
routine on %rack 18 instead, or $-14 format checksum loads, The load
is terminated by s CHECKSUM error, which will cause a ? and return to
the command mode or an 59, which terminates the record

The most useful command of the MIKBUG is the bMemory Examine and
Modify command, To utilize this type M §ollowed by & four-diglt
sddiress in hex, The MIKBUG then reprints the address followed by the
contents of that locetion Te simply examine Jlocations type
Creturnde. To modify & location <ype <space-bard> followed by two
characters 4o be loaded into that location, To exit <the Memory Load
arnd Examine routine: <ype <space=bar?> <Jreturn’.

MIKBUG alzo contains a Punch command which lists out a block of
menory in the Motorels -4 format. Before +the Punch command dis
executed, it is necessary o uge the Mewmory command <o  load the
gtvarting aend ending addresses of the Punch, The starting address must
be loaded inte address RRO2Z and RABGB3  Chigh~low). and <the ending
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address into addregs RABBY end ABES  dhigh-low), Once  these four
locations have been losded. type P oand <he MIKBUG HMonitor will
printout a checksum record of the memory.

finother command of the MIKBUG Monitor le the R command (REGISTER
DISPLAVS. Tupe an R and the Mondtor puts out the current contents of
the Condition Code Register, the Accumulators (A and B, Index
Regligter (high and lowd, and the Ga stack or interrupt stack. This Go
stack is gust like the steack in the 08I 68R2 Monitor, +thet is, these
realster values will be placed into the microprocessor upon executlon
of & Go commend and will be relogded into the monltor upon execution
of & software Interrupdt, wo thaet At will perform both go and
breakpoint functlions, The replster values are gtored in  memory
locations SAB4LE (Condition Code Reqgisterl. ERG44 (flccumulator /RY,
2AB4S (Recumulster BY, SRBLS/747Y (Dndex Reglister’, £AB48/74%9 (Program
Counter?. and $AB4R/4B (Stack Podnter?, so thaet the uzer Ls  free o
modify the status of &ll redlsters, including most  importantly the
prograi counter, before sterting & program  after breaskpoint, or
initially, by way of the Go command

The vYinal insvruction is & Go  command. By typing a G the
contents of AB48 to AB4B  are  loaded irvko the corvresponding
mlicroprocessor regilsters, and program execution is then resumed. It

is always necessary for the user 4o gpeclfy &% least Program Counter
zt ERE48/49 and a Stack Polnter at SAB4R/4B befare typing a G o
executs a program

e do not recommend that +the user use MIKBUG under normal
clrcumstances ag a Monitor. MHe believe that the 6JREZ Monitor is just
‘ag convenlent as and certainly more accessible to the user, Rlso, the
MIKBUG Mondtor ‘s breakpolint routine is useless unless its breakpolnt
vector has been loaded inte the sweppeble RAM memory, and this has
been swapped up <o high memory. Memory shouwld also be swapped to set
*he MIKBUGS Simulator entry point EZDB, when 1% is used with programs
making use of the MIKBUG regset and intervrupt vectors. MIKBUG should
be used in situations where MIKBUG must be reslident in memory or the
program in order Yo operate. and the user doss not wizh to modify the
program to relieve i4s dependence on MIKBUG, and in situations where
the swappling RAM must be swapped up <o high memory. because under
those clrcumstances the 08I 683R2 Monitor will not be usable because it
is deactivated when <the gswappable RAM is in high memory <(from FFEQ
up .
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fi Progranmer’s Guide to the Suftware Switch

fis stated earlier, the goftware processor switch is controlled by
the 6B PIR at F7BG up. On Challenger IIX CPUs equipped with the
softuare switch, thig PIA controls the selection of microprocessors
and also optionally allows +*he wuser <+o exchange & 128-byte RAM
normelly located at FEBB for the Monitor PROM  located at FFBe up.
Thus the user can pre-load +this scratchpad RARM  at FaBl wlth new
restart and/or interrupt vectors, then szwap 1t up  to replace “the
Monitar PROM., Hence Lt is called “swappable RAM. "

Operation of the softwere switch to select processors and  swap
the RAM is possible manually by simply keuilng 4n  the appropriate
codes to the PIA control reglsters. The following table shows houw
this ig accomplished. First the user enteors %04 into address F7@4.
He then enters the appropriate processor select code into location
F7ea. He loads & 80 into location FPBI and an FF lnto F78@. The
action of loading the FF into F78% will 4rigger the Processor Selector
switeh into operation, which will then select the new processor and/or
swap up the RAM at Faoo. The Processor Select codes are shown
directly below with and without swapping the RAM. This <able means
that LFf we put a 9F in for the PS code, +this routine will force the
machine to switch over %o the 6868, no matter what the current state
of the machine in. Likewise, if we load an 8F, the machine will
revert to a 6800, and we ugse locations in the 4128-word scratchpad
memory for restart and interrupt vecltors, regardless of the current
gtate of the machine. $0 by this simple procedure, the user can
manually switch between processors and swap up  the RAM  memory. The
execution of this routing while utlilizing the Processor Select code
for the same procedure should have no effect other than resetting the
processor. Using this routine with the Processor Select code for the
processor you are currently using and the RAM swap will cause & reset
with the RAM being switched up 4o high memory. This is caused when
bit 4 of the Processor Select code is low. In that case the RAM is
moved up to FFBE up, and the PROM Monitors for the 6888 at FF8B up and
the 6502 disk bootstrap PROM at FFEB up are disabled. The RAM is also
write protected when 1t is in this condition. so it 18 not possible
for +the uger to change locations within the RAM when the RAM is at
EF@® up. It is still possible to use the 6BR Monitor after <the RAM
has been swapped, but it is not possible to use the 68A Monitor after
¢he RAM ie swapped, because this swap disables the MHonditor.

When the RAM memory has been swapped up to FF88 up by having bit
4 of <the processor select code high, the wvectors contalned at
locations FEFRA to FEFF are utilized. Thig mesns that in order to put
in & new restart vector for the 6982, +the user f{irst uwrites the
restart vector into location F2FC, and then swaps thig RAM up to high
mEMmory. Remember +that zll 6382 vectors are in the form “low-order
address, page." while all 68608 vectors are in  the form "page.
address, "

The following page lists machine executable subroutines for
switching from one procesgor to any other processor with or without
RAM swap. These are three separate routines, one each for the 6302,
6866, and Z-8B@. In each cases, the code is completely relocatable.
Far instance, tor the 6886 program 4o return control to the 6562, the |
user simply places the 688G processor select subrautine at the end of
his progeam as listed, and substitutes o DF forr the processor select
code, When this is executed by the 6808, 1t will return command +o
the 663G, To perform the same Functlon, but go to a specific address
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ather than the PHonitor of the 6588, the 6860 programmer would ¢irst
have to load the decired restert address into location FEFC low and
E2FD high of <he guwappable RAM, wish this RAM FCOG., and then execute
the 6889 Processor Select subroutine with & CF in the Processor Select
code inztezd of a DF.

O g 5 B2 eap S B R T My R el o

Manually theough FMonitor

B4—==-2F 781
P> 7EE
Gl—-~->F 784
FF-e=>F 700
12831 MO RAM SHAPR WITH REM SHAP
Z2-536 aF 4F
GE80 9F BF
CBGBE OF CF
Vectors 6562 6886
G65H 6BRE
PROM
Restart FEZS FFE?
MM GL36 ALFESG
IRG giCcg 1FDa
Softuware et FFas
RAM
Restart {FEFCY (FerE>
NME CFEFRD CFerFes
IR (FEFED (FEF8Y
Software - (FEFf>
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PROCESSOR SELECT SUBROUTINES

For &65868—-

8E
CAR
GE
Ra
ac
8E
WG
[E1m
D&

~B, Ra
)

Beé
@i F?

o8 F7
B4
@1 F?
aé F?¢
KH
Ba F?
FE

For 68606--

CE
86
AY
4R
R?
Cé
E?
R¥
#C6
E?
3E

F¢ 28
8o
@31

412
84 .
8i
315
R
517

For Z-8@--

21
EB
24
3E
7
3D
i2
47
3E
77
8
ie
w3E
iz
Fac)

e F?

gL F?
10

94

ny

PS CODE--
PROCEESOR

s

8a

6880
656

wShown in Immediate Mode,

EMTRY LDH @
STHRSF7aL SELECT DDRR
DEX
STKeF7BL PORT RA=0UTPUT
LDY 4
8TYeF7aL SELECT DATA REG
STHEFTOG SET ALL DATR HIGH
LDY PS PROCESSOR CODE
STYEF7AB
TRAF BME TRRP WRIT FOR NEMW PROCESSOR
ENTRY LDX ¢F768 PIA BRASE RADDRESS
LDR R ©
TR A 4, X SELECT DDRA
DEC R
8TA A 6, ¥ PORT A=0UTPUT
LDR B 4
§TR B 4, ¥ SELECT DRTA REG
8TR A B8,¥ SET ALL DATA HIGH
LDR B P8 PROCESSOR CODE
8TA B @, X
WAL WAIT FOR NEW PROCESSOR
LXI H $Fr768
KCHE
LXI H $F?7ad
MYI A @
MOV M. R SELECT DDRA
DCR R
STRX D PORT A=0UTPUT
MoV B, R
MYI A 4
MOY M. A SELECT DATA REG
Mov A.B
STAX D SET ALL DATA HICH
MYI A PS PROCESSOR CODE
STRX D
HLT WAIT FOR NEKW PROCESSCR
NO RAM SHAP HITH RAM SWAP
SF 4F
oF BF
DF cF

but may use any non-indexed

made without disrupting program Flow,

addressing
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CHALLENGER IIT WULTIPLE PROCESSOR OPERATION EXAMPLES

DMTD
AU
A%

?
Qoor/C3
Q01700
0as3E

3Dbaszy
DFMID
AR

P 0000

L 1F2E
(viD

R

TS

C3 00 3E 4C OE 0A Ok OF
04 1} 00 8 20 30 20 20

3DAA

Exanple i, Challenasr IT1
utilities digkette wag puts in  the digk
drive, the naschline wasz reget, the user
typed 8 B, The opersting system was
hooted ire returning & prompier AW, The
uger Syped 2 Vi, bringing in the
Challenger TIL utilities, He then typed
an RE. The £ does not print, because
the machine lemedistely switvched to  the
Z2=-88, shouwing the £-86 prompter "7?".
The ugser then typed in & {our—-character
address (locetion G, end exsmined <that
Location, He typed <returnd  agsing
which outputed the following location
He typed Jreturn?> aasin, which outputed
location &, typed R 4o exit <he memory
examnlihe routine. He then typed in
addreogs 3DD4, then RG. The 6 did not

print. because the user went to addres®)
3004, which Jimmediately switched thed)

machine back to the 6562, He <then see
the 635682 Hondtor prompter DAM?  The Disk
Operating System wass booted 1in  sgain

This <ime the user typsd R6, which
immedistely switched the machine over <o
the 6888, <the proupter being cr-1f§. The
user then printed out wmemory location
from @ ons, he then loaded iF2E <the g¢go
locationsds, with +the address of <the
routineg to bring hin back +to the 6562
(i, e . BDARD, He thern typed an RG, which
gdoes not prind. The G brought the unit
beck %o the 6856z DOS. This routine
reinitislizes <he ACIAR, so +that the
first character output may no% be
correct. Hence, ingtead of getting DAM?

we got VM He then typed D, which
rebooted ‘the operating sustem, and
broughs him back ta the beginning. So

i this example the user went from the
68502 to the Z2-86, back to the 6382, then
to the &880, and back ‘4o the 6582
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R

[ ——r.

C1D00=10s1
AR
I, 1tE02 0000 0020
L 1F2E 1D70 1FBO
G

S1130000C3003E4C0E0A0EOF04110018203020&50AD
S113001001300100202020203432342020202020F0

S104002000D8

Example 2. The uger ix in the DOS
and calle in Crack 48, which iz the load
and save of the 6866, He then typed an
R&G, which Yook kim o <he 68808, The
under the 68A2 Mondtor, he loaded tha
gtart snd end address of an S-1 format
dumg, He then leoasded the GO vectors st
AFEE for the S-1  format dump program,
ord get the gtack at 41F8U. He typed RG
(R dogs not print’, The program at 1D76
then outputed an S~4  format checksum
dump and exdted back Yo the 68A2 Monitor

ACE000=09» 1
AR
L 1F2E EODO

%1 0000
10000 €3 «

%0001 00 o

¥0002 3E -

10003 4C

W 24 24 24 2424 2424 A042
i A043

045 24 10

w045 B4 58

048 24 .

M 24 24 10 2030 2424 A042
%1 A4S -

#0048 2C  FF

049 2C ASB

WMO4A 20

#04B 2C

3

P 0000

8 80 80 80 80 80 80 80

L. 000G 01 02 03 04 05 06 07 08
P 0200
g 80 80 80 80 80 80 80

L 3F7% 0000 0010 0200

L 1F2E 3F7F 1F80

G

P 0200

0 02 03 04 05 06 07 08

Example 3. The uJuser is in the 6562
P08 and calls into the MIKBUG Simulator
on track % He +then +typed R6, which
converted the machine 4o the 68088 under
the 68RE HMondtor, He then loaded vector
EGDO into the 68A2 GO address at 4F2E
and typed RG, which put him in the
MIKBUG simnulator and outputed the *
prompéer. He <then executed a memory
LCommnand in the MIKBUG Simulator,
followed by address @060, The mondtol
reported the contents of that location,
and  the user typed any key but a
Cgpace-bary to cause the monitor Yo go
through consecutive memory locations,
Finally after address 3, the user typed
a Cspace-bar> Jreturn> and <then used
the REGISTER command. which outputed -the
current contents of the GO stack. The
user then used a MEMORY command <o
modify location RB45, AB46, and AB47,
thus changing command then shows +these
changes., Finally the user changed <the
Program Counter contents to point back
to0 the 68RE monitor, and <types & G
Cwhich does net print), returning the
6868 to the 68AZ monitor. He <then
prints out location 6. loads it with the
sequence B8i through @/, then examines
locetion €00 and observes the data
there. He then loads location 3F79 up
with the start of move, end of move, and
start of destination for the 6860 move
portion of the Challenger III utilities
He shen sgets up the GO vector and
subiroutines sgtack at A1F2E and types a G
The move J4s nesrly instantaneous ana
when it returng command <o the 6BRE
monitor. the user examines location 260
and verifies that the wmove did in fact
oCCuPr, 26
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Example . The uger regets the

conputers: types & DR then <ypes YU

bBrringdng 4n the utillities package, <hen
types RE, switching the computer $o  the
£-8B%, running under the Z-88 monitor.,
He then exawnines location 489 up, and
Ioads it with the sequence 18 <hrough
98, He types & legal character to exit
the load sequence. types in addreszs 360,
and exasnines the contents of 308 upwaerd.
He again types in & legel charascier,
causing it to exit that wode. He <then
losds location 3IF4F  upuwerd with the
start of move, end of move, and stert of
degtinagtion of the Z-88 move routine,
which is 2 part of <the Challenger III
utilities package. He dypes in & legal
character %o exit this routine, He <then
sets up a vector. or gump, to <he sove
routine at IF58, and tupes RG, The move
lg nearly insvantaneocus and reoturng
conmand <o  the Z-80 mondtor, He
examines locatlon 368 up and wverdifies
that the move did ccaur Finally the
user sets up location 3BDEA and goes <o
thig routine, which swltches the sachine
from & 2-80 to a 6868, He then verifies
thet he is in the 6868 and sets up <the
GO vector to the Z-86, ylelding the Z2-88
prompeer, Finally he gets up Jlocation
3ph4, which returng command to the 6362,
thug showing how <he user can  wmove
through o &ll precesgors,
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