Assenbly Instructi ons MP-09 M croprocessor Board

I nt roducti on

The MP-09 processor, board is intended for use in Southwest Technical
Products Corporation or, sinilar conputer systens using the SS-50 bus system
It consists of the MC6809 processor, ROM nonitor, nenory managenent system
and buffering circuits. The board requires a 7 to 9 Volt wunregulated DC
voltage at approximately 1.0 Anmp. The MP-09 may be used to replace 6800
processor boards in nost any SWIPC 6800 conputer system

The new MP-09 board may be used in place of 6800 processor boards
originally provided with the SWIPC 6800 Conputer System and has the follow ng
features:

HARDWARE FEATURES

SWIPC SS-50 bus conpatibl e

Paged menory addressing capability

Ext ended addressing capability (up to 384K bytes)

Sockets provision for up to 8K of Intel 2716 pinout EPROV PROV ROM
or RAM

* Ti ght address decodi ng

* % * %

ARCHI TECTURAL FEATURES

* Two 8-bit accunulators can be concatenated to form one 16-bit
accunul at or
Two 16-bit arithnetic
Two 16-bit indexable stack pointers

* Direct page register allows direct addressing throughout nmenory space

| NSTRUCTI ON SET

Ext ended range branches

16-bit arithnetic

Push/pull any register or set of registers to/fromeither stack
8 x 8 unsigned nultiply

Transfer/exchange any two regi sters of equal size

Enhanced poi nter register mani pul ation

[ U

ADDRESSI NG MODES

* All MC6800 nodes, plus PC relative, extended indirect, indexed
indirect, and PC relative indirect

* Direct addressing available for all nenory access instructions

* | ndex nmode options include accunmul ator or up to 16-bit constant
of fset, and auto increnent/decrement (by 1 or 2) with any of the four
poi nter registers

When the SWIPC 6809 Conputer is being assenbled, work on only one board
at a tine. Each of the systenmlis boards and their associated parts nust not be
interm xed to avoid confusion during assenbly. The MOS integrated circuits
supplied with this kit are susceptible to static electricity damage and for
this reason have been packed with their foil l|leads inpressed onto a specia
conductive foam or possibly wapped in a conductive foil. In either case, do
not renove the protective material until specifically told to do so later in
the instructions.
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PC Board Assenbly

NOTE: Since all of the holes of the PC board have been plated thru, it
is only necessary to solder the conponents from the bottom side of the board.
The plating provides the electrical connection fromthe "BOTTOM' to the "TOP"
foil of each hole. Unless otherwise noted it is inportant that none of the
connections be soldered until all of the conponents of each group have been
installed on the board. This nmakes it nuch easier to interchange conponents
if a mstake is made during assenbly. Be sure to use a |low wattage iron (not
a gun) with a small tip. Do not use acid core solder or any type of paste
flux. W will not guarantee or repair any kit on which either product has
been used. Use only the solder supplied with the kit or a 60/40 alloy resin
core equivalent. Renenber, all of the connections are soldered on the bottom
side of the board only. The plated-thru holes provide the electrical
connection to the top foil.

() Before installing any parts on the circuit board, check both sides of
the board over carefully for inconplete etching and foil "bridges" or
"breaks". It is unlikely that you will find any, but should there be
one, especially on the "TOP" side of the board, it will be very hard to
| ocate and correct after all of the conponents have been installed on
t he board.

() Attach all of the resistors to the board. As with all other conponents
unl ess noted, use the parts list and conponent |ayout drawing to |ocate
each part and install from the "TOP" side of the board bending the
| eads along the "BOTTOM' side of the board and trimmng so that 1/16"
to 1/8" of wire remains. Solder. You should have a 1M ohmresistor |eft
over.

() Install all of the capacitors on the board. Be sure to orient the
electrolytic capacitors correctly. The polarity is indicated on the
conponent | ayout draw ng. Sol der.

() Attach and solder crystal Y1 to the circuit board. Leave about 1/8"
between the top of the board and the base of the crystal so that none
of the printed circuit traces short out against the body of the
crystal .

() Attach crystal Y2 to the circuit board. It should be oriented so its
length lies flat across the circuit board as shown in the outline on
t he conponent |ayout drawing. If the crystal has long thin wire |eads,
they may be bent down 90 degrees at the base of the crystal so they fit
into the two holes provided for the crystal on the circuit board. |If
the crystal has short heavy wire | eads, solder onto and at a 90 degree
angle to the crystal's | eads sone heavy bus wire. The bus wire with the
crystal attached may then be inserted into the board. In either case
the crystal must be attached so its netal case could never
i nadvertently conme into contact with either the foil on the circuit
board or either one of its own tw leads. Solder. If desired, the
crystal may be firmly secured by strapping the body of the crystal to
the circuit board using a piece of light gauge wire. The wire need not
be insulated. Pads are provided for attaching the wire adjacent the
sides and just beneath the body of the crystal.

() Starting from one end of the circuit board install each of the five,
10-pin Ml ex femal e edge connectors along the |ower edge of the board.
These connectors nust be inserted fromthe "TOP" side of the board and
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()

()

nust be pressed down firmly against the board. Make sure the body of
the connector seats firmy against the circuit board and that each pin
extends conpletely into the holes on the circuit board. Not being

careful here will cause the board to either wobble and/or be crooked
when plugged onto the notherboard. It is suggested that you solder only
the two end pins of each of the five connectors until all have been

installed, at which time, if everything |ooks straight and rigid, you
shoul d sol der the as yet unsol dered pins.

Insert the small nylon indexing plug into the edge connector pin
indicated by the snall triangular arrow on the "BOITOM' side of the
circuit board. This prevents the board from being accidentally plugged
onto the notherboard incorrectly.

Install integrated circuits I1C5 thru IC7, 1C9 thru I1C13, ICl5 thru
| C23. As each one is installed, nake sure it is down firmy against the
board and solder only two of the leads to hold the IC in place while
the other ICs are being inserted. Be very careful to install each in
its correct position. Do not bend the leads on the back side of the
board. Doing so makes it very difficult to renmobve the integrated
circuits should replacenent ever be necessary. The senicircle notch or
dot on the end of the package is used for orientation purposes and mnust
match with the outlines shown on the conponent |ayout drawi ng for each
of the ICs. After inserting all of the integrated circuits go back and
sol der each of the as yet unsol dered pins.

Cut off the center pin on integrated circuit |C22.

Install integrated circuit 1C22 on the circuit board. This conponent
nmust be oriented so its netal face is facing the circuit board with the
smal | nmetal heatsink sandwi ched between the two. The heatsink and IC
are secured to the circuit board with a 4 - 40 x 3/8" screw, |ockwasher
and nut. The leads of the integrated circuits nust be bent down into
each of their respective holes and trinmmed, and the heatsink nust be
oriented as shown in the conponent |ayout draw ng. Sol der.

Attach the seven integrated circuit sockets to the board in the ICl
thru IC4, 1C8, I1Cl4 and |1 C24 positions only. The 40-pin socket goes in
the 1Cl4 position while the 24-pin sockets are used for ICL thru IC4
and 1 C24. A 16-pin socket goes in the IC8 position. Turn each socket so
the corner having the indexing tab is adjacent the pin indicated by the
"dot" within the integrated circuit outline on the conponent | ayout
drawi ng. Sol der.

Attach DIP switch S1 to the circuit board. The switch nust be nounted
so the switches are ON when flipped toward the top edge of the circuit
board. Sol der.

Insert the eight 3-pin programming strips into the positions indicated
on the conponent |ayout drawing. The strips nust be installed from the
top side of the board with the short pinned side of the bl ocks sol dered
into the board. Solder. Programming blocks will be plugged onto these
strips as outlined later in this instruction set.

Oient and insert the 4-pin right angle nale connector along the top
edge of the board as shown in the conponent |ayout drawi ng. Sone units
may be shipped with a 5-pin connector instead of the required 4-pin. If
so, renove the center pin by pulling it out with a pair of pliers.
Sol der.



() Wrking from the "TOP" side of the circuit board, fill in all of the
feed-thru's with nolten solder. The feed-thru's are those unused hol es
on the board whose internal plating connects the "TOP" and "BOTTOM
circuit connections. Filling these feed-thru's wth nolten solder
guarantees the integrity of the connections and increases the current
handl i ng capability.

NOTE: MOS integrated circuits are susceptible to damage by static
electricity. Although sone degree of protection is provided internally within
the integrated circuits, their cost demands the utnost in care. Before
opening and/or installing any MOS integrated circuits you should ground your
body and all nmetallic tools coning into contact with the leads, thru a 1M ohm
1/4 watt resistor (supplied with the kit). The ground nust be an "earth"
ground such as a water pipe, and not the circuit board ground. As for the

connection to your body, attach a clip lead to your watch or netal ID
bracel et. Make absolutely sure you have the 1 Meg ohm resistor connected
between you and the "earth" ground, otherwise you wll be creating a

danger ous shock hazard. Avoid touching the leads of the integrated circuits
any nore than necessary when installing them even if you are grounded.
Static electricity should be an inportant consideration in cold, dry
environnents -- it is less of a problemwhen it is warmand hum d

() Install MOS integrated circuits IC4, 1Cl4 and 1C24 following the
precautions given in the preceding section. As each is installed, nake
sure it is down firmy into the socket. Be very careful to install each
in its correct position. The "dot" on the end of the package is used
for orientation purposes and mnust match wth that shown on the
conponent |ayout drawing for each of the ICs. IC4 is the 24-pin IC
supplied with the kit that will function as the systemis nonitor. Do
not get it confused with the other 24-pin IC the 14411

() Now that nost of the conponents have been installed on the board,
double check to nmmke sure all have been installed correctly in their
proper | ocation.

() Check very carefully to make sure that all connections have been
soldered. It is very easy to niss some connections when sol dering which
can really cause sone hard to find problens later during checkout.
Al so, look for solder "bridges" and "cold" solder joints which are
anot her common probl em

This conpletes the assenbly phase for the MP-09 board. The System
Checkout i nstructions are used after having assenbled the MP- 09
M cr oprocessor/ System Board, MP-B3 Mdtherboard, MP-S2 Serial Interface, and
t he MP-P2 Power Supply.

Since the MP-09 GCircuit Board now contains MXS devices, it is
susceptible to danmage from severe static electrical sources. One should avoid
handl i ng the board any nore than necessary and when you nust, avoid touching
or allowing anything to cone into contact with any of the conductors on the
boar d.



Reset/ Abort Cabl e Assenbly

The MP-09 processor board requires that a separate cable be run from
the top edge of the processor card to the RESET and in sonme cases ABORT
buttons on the front panel of the chassis. If the conputer is nounted in the
SWIPC desk, a different RESET cable is used. Construct the front panel swtch
cabl e as foll ows:

() Twi st together two pair of two 15" pieces of heavy gauge insul ated
wires for their entire | ength.

() Attach the two small spaded lug connectors to each wire on one end of
each pair of cables.

() Attach the two small connector pins to each wire on the other end of
each pair of cables. After these pins have been attached, slide each
into the five position nylon connector shell as shown below This
conpl etes the Reset/Abort Cable Assenbly.

. ] :
No
l.Connection




How It Works

The entire conputer is built around 1Cl4, the 6809 M croprocessor Unit
(MPU). Most of the conponents within the conputer are used to provide the
cl ocks, buffering and decoding necessary to interface to this integrated
circuit.

Integrated circuit IC4 is a 2048 x 8 bit read only nmenory (ROM.
Whenever the conputer is first powered up or when the front panel RESET
switch is depressed the conputer junps to this operating system firmware
(programm ng stored in ROM which gives the user terninal control.

IC24 is the crystal controlled clock/baud rate generator. It produces
the baud rate clock frequencies required by the serial interfaces. 1C23
provides the buffering for each of the used outputs on baud rate generator
| C24.

Integrated circuit [1Cl8 is responsible for generating the power-up
RESET whi ch | oads the mini-operating system stored in the ROM |C9 generates
a NM (non-maskable interrupt).

integrated circuits 1Cl2 and ICl3 are used as non-inverting address
line buffers for each of the sixteen address lines. Integrated circuit IC 19
is an inverting bi-directional transceiver buffer for the systems eight
bi-directional data lines. The gates feeding the enable lines of the
transceiver |1Cs guarantee the appropriate receive or transnit data bus
buffers are enabl ed at the proper tine.

Address translation for address lines Al2 thru Al5 is handled by wite
only menory IClI.

+5 VDC power for the board is supplied by voltage regul ator |C22.

Configuring the MP-09 Processor Board

If you will be using the MP-09 processor board in a 69K or, 69A
conputer, refer to the 69A/69K Conputer System Initial Junpers section of
this manual for conplete junper programm ng information. If you are upgrading
froma 6800 conputer, read the information bel ow

The MP-09 processor board has one four-position DIP switch anti eight
two-position programming strips that nmust be configured before the board is
pl ugged into the conmputer system

The four switches on DIP switch S1 are described as follows from |left
to right.

LOW BAUD: Leaving the switch ON generates low interface baud rate of
110, 150 or 9600, 300, 600 or 4800, and 1200 baud. Flipping
the switch OFF generates interface high baud rates of 440,
600, or 38,400, 1200, 2400 or 19,200 and 4800 baud. These
hi gher baud rate clocks are carried respectively on the same
baud rate lines. This switch should normally be ON which is
t he LOW BAUD node.




E000- E7FF
ROM RAM
SELECT (I Cl)

E800- EFFF
ROM RAM
SELECT (I C2)

FO00- F7FF
ROM RAM
SELECT (I C3)

Flipping this switch ON activates the ICl ROM RAM socket the
processor board. The socket 1is intended for ~controller
applications. Since the physical address of the conmponent
conflicts with that of the interface address the switch nust
be flipped OFF. The conponent plugged into the socket nmay be
any 5V 2716 conpatible EPROM PROM ROM or RAM

Flipping this switch ON activates the |I1C2 ROM RAM socket on
the processor board. The socket is intended for dedicated
controller applications. Since the physical address of the
conponent may conflict with that of the interface addresses
the switch should be flipped OFF. The conponent plugged into
the socket nmay be any 5V 2716 conpatible EPROM PROM ROM or
RAM

Flipping this switch ON activates the |IC3 ROM RAM socket on
the processor board. The socket is intended for dedicated
controller applications. Since the physical address of the
conponent conflict with that of the DMA controller address
assignment, the switch nust be flipped OFF. The conponent
plugged into the socket may be any 5V 2716 conpatible EPROM
PROM ROM or RAM

There are eight two-position programm ng strips on the MP-09 board. The
specified function for each programming strip is selected by plugging the

shorting bl ock
noted function.

between the center pin of the strip and the pin adjacent the
The functions for nbst of the progranming strip pins are

noted on the TOP side of the board adjacent the appropriate pins.

150b/ 9600b

4800b/ 600b

110b/ BR

This option causes the MP-09 to generate either a 150 or 9600
baud cl ock on the 50-pin bus |ine nmarked 150b(S3) when the LOW
BAUD switch is ON on switch S1. Wien the LOW BAUD switch is
OFF these becone 600 and 38,400 baud cl ocks respectively.

This option causes the MP-09 to generate either a 4800 or 600
baud clock on the 50-pin bus line marked 600b (S1) when the
LOW BAUD switch is ON on switch S1. When the LOW BAUD switch
is OFF these beconme 19,200 and 2400 baud cl ocks respectively.

The option selects either the baud rate or bus request
function on the MP-09 board. For now it is suggested that you
set this option for the BR function. This will cause the MP-09
board to be able to respond to bus requests on the 110b/BR
line. The 110b position should only be used when a device
requiring 110 baud is used and the bus request function is not
required.



2S/ 3S

BA/ BA&BS

RAM ROM
for 1C3

RAM ROM
For 1C2

RAM ROM
for ICl

The 3S option provides the ability to float the drivers
driving the baud rate Iines when the MP-09 board is halted. It
is an option reserved for use in S/09 conputers and shoul d not
be selected. Install the junper in the 2S position.

This option gives the MP-09 board the ability to float the
address and data bus when both BA and BS are high or just when
BA is high. Install the junper in the BA position unless a
DMF1 (not DMF2) disk controller is being used. In this case
use the BA&BS j unper.

This option gives the ability to use either a 2716 pi nout RAM
or ROM for 1C3. The position of the junper is not inportant.

This option gives the ability to use either a 2716 pi nout RAM
or ROM for 1 C2. The position of the junper is not inportant.

This option gives the ability to use either a 2716 pi nout RAM
or ROM for ICl. The position of the junper is not inportant.



Parts List -

MP- 09B Pr ocessor

Boar d

Integrated Circuits

_*Icl 2516 pin conpatible ROM or RAM _ *|C13
I N 67 2516 pin conpatible ROMor RAM _ *|Cl4
*| C3 2516 pin conpatible ROMor RAM _ *|Cl5
14 2516 pin conpatible ROMor RAM _ *| Cl6
__*IC5 74LS30 8 i nput NAND gate __*Icv
__*1C6 74LS02 quad NOR gate __*IcC18
_*lcr 74LS138 1 of 8 decoder __*IC19
__*lc8 t74S189 RAM nenory
_*1C 555 timer __*lc20
__*ICl0 74LS157 data sel ector _*lc1
__*ICll 74S189 RAM nenory __*lCc22
__*ICl2 74LS244 octal buffer __*1C23
__*IC24
Resi stors
__ R1 10K ohm 1/ 4 watt resistor __ R13
R | OK ohm 1/ 4 watt resistor ___ R14
_ R3 470 ohm 1/ 4 watt resistor ___ R15
R4 10K ohm 1/ 4 watt resistor ___ R16
- 10K ohm 1/ 4 watt resistor __ R17
__ Re 10K ohm 1/ 4 watt resistor ___ R18
__ R7 1K ohm 1/4 watt resistor ___ R19
__R8 1M ohm 1/4 watt resistor R0
__ Ro 1K ohm 1/4 watt resistor __tR21
___R10 1K ohm 1/4 watt resistor __TtR22
___ R11 | OK ohm 1/4 watt resistor __TtR23
___ R12 10K ohm 1/4 watt resistor __tR24
__ R25
Capacitors
__a 100 pfd capacitor __Cc1u
_*C2 0.47 nfd tantal um capacitor 12
3 0.1 nfd filmcapacitor ___ (13
4 0.47 nfd tantal um capacitor _C14
G5 0.01 nfd capacitor _ C15
__*C6 220 nfd @10 VDC el ectrolytic _ Cl6
capaci t or
I %7 0.1 nfd capacitor 7
__C8 0.1 nfd capacitor ___(C18
e 0.1 nfd capacitor ___C19
___C10 0.1 nfd capacitor __ C20

M scel | aneous
__*sl

Y1l 4.0 or 8.0 M1z crysta
R 7 1.8432 MHz crysta

*All conponents flagged with a *
[ ayout draw ng.

nmust

t The board nmay have either 1C8 or
ext ended addressing need |C24

I C24 installed (not
installed and R21-R24 omtted.

74LS244 octal buffer
68B09 processor

74LS74 dual flip flop
74LS21 dual AND gate
74L.S86 exclusive OR gate
555 timer

74L.S640 octal inverting
transcei ver
74L.S241 octal buffer

74LS00 quad NAND gate
7805 vol tage regul at or
74L.S240 octal inverting
buffer

114411 baud rate generator

1K
1K
1M
M
M
| OK
| OK
1K
470
470

ohm 1/ 4
ohm 1/ 4
ohm 1/ 4
ohm 1/ 4
ohm 1/ 4
ohm 1/ 4
ohm 1/ 4
ohm 1/ 4
ohm 1/ 4
ohm 1/ 4
470 ohm 1/ 4 watt
470 ohm 1/ 4 watt
6. 8K ohm 1/ 4 watt

resi stor
resi stor
resi stor
resi stor
resi stor
resi stor
resi stor
resi stor
resi stor
resi stor
resi stor
resi stor
resistor

wat t
wat t
wat t
wat t
wat t
wat t
wat t
wat t
wat t
wat t

0.1 nfd capacitor
0.1 nfd capacitor
0.1 nfd capacitor
0.1 nfd capacitor
0.01 nfd capacitor
2

0 pfd capacitor

220 pfd capacitor
20 pfd capacitor
0.1 nfd capacitor
0.1 nfd capacitor

4-position DI P switch

be oriented as shown in the component

bot h) .

ext ended addressing need I C8 and R21-R24 install ed.

Not e:
crystal

A 4.0 MHz crystal is used for
is used for 2 MHz operation.

1 MHz conputer

Boards w t hout
Boards wth

operation and a 8.0 Mz
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MP-0S8 PROCESSOR BOARD



Dynam ¢ Address Transl ator (DAT)

The MP-09 processor board contains an on board Dynamc Address
Translator (DAT) that changes (or translates) the addresses output on the
upper four address lines by the 6809 processor before these addresses are
output onto the system bus. This scheme effectively breaks the systenlis 64K
address space into sixteen 4K segnents starting from |ocation 0000. Each
nmenory location within these 4K segnents has associated with it a physica
and |ogical address. The physical address is the physical or electrical
location of the address within the systenmis 64K address space. It is the
address output onto the 50-pin bus. For exanple, an 8K nenory board junper
programmed for the |lower 8K of nenory physically resides from 0000 - 1FFF (O
- 8K) and thus has this physical address. The interfaces of an unnodified
MP-B or MP-B2 nother board have a physical address starting at 8000 (32K)

The logical address is the unnodified address that nust be output by
the processor to access these transl ated physical addresses. The earlier MP-A
and MP-A2 boards did not have an address translator and their physical and
| ogi cal addresses were the sane. Wth the address translator on the MP-09
board a physical address in nmenory nmay have from O to 16 |ogical addresses
depending upon the configuration of the address translator. To better
understand this, refer to the figure 1. As you can see from figure 1, the
address translator can be envisioned as a translation table between |ogica
and physical addresses in 4K segnents. Wen you are witing machi ne | anguage
prograns for your MP-09 processor all instruction addresses wll be to
| ogi cal addresses. You nust know the state of the address translator to
det ermi ne physi cal addresses.

Electrically the address translator is a 4-bit wide, 16-position high
speed random access nenory. It is physically and logically addressed in the
upper 16 bytes of nmenory (FFFO - FFFF) as wite only nenory. It is |oaded by
witing the conplenent of the desired upper four bits of the physical address
using the lower 4 bits of the data byte to the nenory |ocation correspondi ng
to the selected logical address. The 4K logical address segnents start
sequentially from FFFO. As an exanple, we can create an unnodified nodifier
where physical and |ogical address are the same by witing the following to
menory:

These three paragraphs were not in the MP-09B Assenbly Instructions, they
appear to be missing. They were taken fromthe MP-09 Assenbly Instructions.
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MEMORY LOCATI ON LOG CAL ADDRESS DATA PHYSI CAL ADDRESS

FFFO 0000- OFFF OF 0000- OFFF
FFF1 1000- 1FFF OE 1000- 1FFF
FFF2 2000- 2FFF 0D 2000- 2FFF
FFF3 3000- 3FFF 0C 3000- 3FFF
FFF4 4000- 4FFF 0B 4000- 4FFF
FFF5 5000- 5FFF 0A 5000- 5FFF
FFF6 6000- 6FFF 09 6000- 6FFF
FFF7 7000- 7FFF 08 7000- 7FFF
FFF8 8000- BFFF 07 8000- 8FFF
FFF9 9000- 9FFF 06 9000- 9FFF
FFFA A000- AFFF 05 A000- AFFF
FFFB 8000- BFFF 04 8000- BFFF
FFFC C000- CFFF 03 C000- CFFF
FFFD DO00- DFFF 02 DO00- DFFF
FFFE E000- EFFF 01 E000- EFFF
FFFF FO0O0- FFFF 00 FO0O0- FFFF

We can nove a physical address segnent of 1000-1FFF (4K-8K) to | ogical
address of 0000-OFFF (OK-4K) by witing a OE to address |ocation FFFO. Take
note however that the sane physical address segnent is also at a | ogical
address of 1000-1FFF (4K-8K) as well since we have not changed that part of
t he address transl ator.

Al though all of this circuitry may seem conplicated anti unnecessary,
it is an integral part of a system designed for nultitasking and nmultiuser
environnents. It is a feature rarely found in inexpensive conputers but
seened fitting for a system with the conmputing power of the Mdtorola 6809
m croprocessor. It is not necessary that the user understand how to operate
the address translator but it is advisable that the user know that it exists
and to understand the neani ng of |ogical and physical addresses.
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Menory Map for the MP-09

In order to expand the RAM nenory capacity from the SWPC 6800
conputer's 40K Iimt to 56K for the MP-09 processor, it will be necessary to
nodify the MP-B or MP-B2 notherboard (where applicable) and the DVAF-1 disk
controller board (where applicable) so they are decoded above 56K in the
system s physical nenory map. MP-B3 not herboards do not require nodification.
Take note that by doing this the system becones inconpatible wth the
original MP-A an MP-A2 6800 processor boards using the MKBUG® SWBUG® and
DI SKBUG® nonitors. This nodification is required regardl ess of the anopunt of
nenory installed in the system

The notherboard nodification relocates the /0 addresses from the
original 8000-8FFF (32K-36K) assignment to EO000-EFFF (56K-60K). The DNAF-1
nodi fication noves the board from the 9000-93FF (36K-37K) assignnent to
FO00- FFFF (56K-64K), only the upper 2K ROM socket (IC4) may be used. IC4 is
reserved for the systemnonitor and is addressed from F800- FFFF (62K- 64K) .

This configuration |eaves 56K of address space available for user RAM
menory. A mininmm system configuration when using either the M--68/69 or
DMAF-1 disk systems would be 8K of nmenory just to boot the system Loading
and running Basic or other utilities would, of course, require nore nenmory. A
m ni mum system configuration wi thout a disk would be 4K of RAM nenory. The
actual physical location of the menory within the system is not inportant
since the monitor locates and logically re-addresses all RAM nenory plugged
into the system The user nust nake sure, however, that there are no nenory
boards within the system residing in the sane physical address. Wth a
m ni mum 4K system the 4K of nenory will be mapped so that it is logically
addressed from DO0O-DFFF. Wth 8K of RAM nenory, the nenory wll be
sequentially mapped so it 1is logically addressed from 0000-DFFF. Any
additional menmory will reside from 0000-BFFF. The DOS, if resident, wll
resi de from CO00-DBFF. The nonitor |oads the system stack pointer w th DFFF,
and sets the direct page register to zero.

Chassis Reset Switch Rewiring (6800 mminfranes only)

The MP-09 processor card does not use the MRST (manual reset) line
carried on the 50-pin bus as do its 6809 MP-A and MP A2 predecessors. This
line has instead been renamed the Menory Ready (MRDY) line. The MP-09
processor board has been designed so the front panel RESET button connects
directly to the processor card. Depressing the RESET button as well as
powering the system up generates a RESET sequence.

Attach the terminals of the RESET switch wire harness built earlier to
the two RESET switch terminals. Polarity is not inportant. The other end of
the wire harness will plug into the RESET connector terninal along the top
edge of the MP-09 board after it is installed in the system The ABORT swtch
is not used as 6800 numinframnes.
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MP- B Mot her Board Modification for 1/0 decodi ng at E000- EFFF

If your conmputer system has a MP-B (not MP-B2) nother board, power down

the system wunplug the connector going to the power supply board and renove
the board. Make the follow ng nodifications.

1)

2)

3)

4)

5)

6)

7)
8)

9)

10)

Cut the foil conductor connecting pin 10 to pin 12 of IC4, the 7400
NAND gate, on the "BOTTOM' side of the nother board.

Attach and solder an insulated junper between pin 11 of IC4 (7400 NAND
gate) to pin 6 of 1C6 (74LS138 decoder) on the "BOTTOM side of the
boar d.

Attach and solder a separate insulated junper between pin 12 of |IC4
(7400 NAND gate) and address line Al2 on the "BOTTOM' side of the
boar d.

Cut the PC trace connecting to IC6 pin 11 on the "BOITOM' side of the
board. Cut the trace right at | C6.

Attach and solder an insulated junper between IC5 pin 6 and 1C6 pin 7
on the "BOTTOM' side of the board.

Tape the three junper wires to the "BOITOM' side of the board so they
do not break off or get pinched.

Renove the wire going to the M RST pin on the MP-B.

Cut the wire (with the spade connector) |oose from the 12-pin Ml ex
connector pin 9 right at the Ml ex connector.

Cut loose the two wires fromthe UDL and UD2 |lines on the nother board
and al so the other end of these wires fromthe 12-pin Ml ex connector.

Re-install the nother board and reconnect the connector going to the
MP- P power supply board.

This section on the MP-B not herboard was not in the MP-09B Assenbly
Instructions. It was taken fromthe MP-09 Assenbly Instructions.
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MP- B2 Mot her board Modification for 1/0 decoding at E000- EFFF

The MP-B2 notherboard presently decodes all /0 interfaces from
8000-8FFF (32K-36K). To change the MP-B2 (not MP-B) board so the
interfaces are decoded from EO00-EFFF, unplug the system and renove the
not her board from the chassis.

1) Cut the PC trace on the bottom side of the board that goes to pin
15 of 1C6. Cut the trace right next to ICs6.

2) Attach and solder an insulated junmper between IC5 pin 12 (a pad is
provided) and I1C6 pin 9. Run this junper on the bottom side of the
boar d.

3) Renove the wire going to the MRST pin on the MP-B2.

4) Cut the wire (with the spade connector) | oose fromthe 12-pin Ml ex

connector pin 9 right at the Ml ex connector.

5) Cut loose the two wres from the UDL an UD2 lines on the
not herboard and also the other end of these wires fromthe 12-pin
Mol ex connector. This conpletes the MP-B2 nodification. Wen you
reinstall the board be sure to reconnect the connector going to the
MP- P power supply.

DVAF1 (not DMAF2) Controller Board Modification
for Decoding at FOO0 - F3FF

The DMAF1 floppy disk controller board nust be nodified as foll ows
to allow for address decodi ng at FO00- F3FF.

1) Cut the foil trace on the BOITTOM side of the board between ICl5 pin
4 and 5.

2) Cut the foil trace on the TOP side of the board going to I1Cl6 pin
2. Cut the trace right at 1Cl6. Now from the BOITOM side of the
board attach and solder an insulated junper wire to the trace that
you just cut loose. A pad is provided just below ICl6. Attach and
sol der the other end of the junper wire to I Cl5 pin 4.

3) Attach and sol der another insulated junper fromICl6 pin 2 to ICl6
pin 7 on the BOTTOM si de of the board.

4) Di sregard the DVAFL instructions for Configuring the DVAF1L Di sk for
the SWIPC 6800 Conputer System and do as foll ows:

5) Pl ug one shorting bl ock between the center pin and NOR term nal on
t he NOR/ MR header.

6) Pl ug anot her shorting bl ock between the center pin and 48K term nal

on the 32K/ 48K header.

7) Plug the remaining shorting block between the 4 and the pin
i medi ately below it on the 01234567 header.
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Menory Board Modifications

The Dynamic Address Translator on the MP-09 processor board is
capable of logically relocating physical address space in its 64K byte
menory capacity. This address translation is Iimted, however, to 4K byte
segnments. On power up the nonitor checks selected nenory |ocations in
each of these 4K segnents over the entire 64K address space. It then
| ogically maps the avail able nenory as described in an earlier section of
this docunentation. This feature essentially lets you physically address
your nenory boards anywhere from the 0000 - DFFF (OK - 56K) RAM address
area with no need for contiguous nenory. No two boards, however, may ever
be jumper programmed to occupy the sane physical address space. It is
suggested, however, that you adhere to the follow ng guidelines when
configuring your nenory boards.

1) Physi cal |y address your menory boards in order of decreasing size.
Exanpl e, 32K boards in | ow physical nenory followed by 16K boards,
foll owed by 8K boards, followed by 4K boards.

2) Address the | owest order board to start at nmenory | ocation 0000.

3) Make the nenory contiguous so there are no "holes" between the
bottom and top of RAM nenory.

4) Never install a 2K MP-M nenory board in the system Make sure all
MP- M boards are fully expanded to 4K of menory.

Since the RAM address area is larger now, it is possible to have
RAM nmenory above 8000 (32K). Mst of the SWIPC nenory boards were not
designed for operation above 8000 (32K) but may be nodified as follows.
Instructions are given for the 4K MP-M 8K MP-M 16K MP-16 and 32K MP-32.
These are the only menory boards supplied by SWIPC at the tine of this
writing.

Modi fying the 4K MP-M Menory Board for Operation above 32K

To nodi fy the MP-M nenory board for operation above 32K, break the
conductor foil between pin 6 of integrated circuit 1C22 and pin 1 of 1C24
as well as the conductor foil between pin 4 of 1C22 and connector pin
Al5. Break the conductors near 1C22 using a small screwdriver or knife to
scribe a small line across the trace deep enough to break the conductive
path. Using a piece of |ight gauge hookup wire connect pin 6 of 1C22 to
connector pin Al5. Using a separate piece of hookup wire connect pin 4 of
IC22 to pin 2 of 1C24. Check your nodifications and wiring for accuracy.
This conpletes the nodification. Use the table below to deternine the
proper position for the address select progranm ng junper which must be
installed on the menory board.
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Board #

TABLE 1

MP-M Menory Address Assignnent Tabl e (Hex) Above 32K

Menory Quadr ant
(K of nenory)

A WwWNPFP A WNPE A wWNPFP A WNPFP A WwWNPFP A wWNPE A WwWNPF

A WwWNPE

Starting Address

18

8000
8400
8800
8C00

9000
9400
9800
9C00

A000
A400
A800
ACO0

8000
8400
8800
BCOO

C000
C400
C800
CCo0

D000
D400
D300
DCO0

EO00
E400
E800
ECO0

FO00
F400
F800
FCO0

Endi ng Address

83FF
87FF
8BFF
8FFF

93FF
97FF
9BFF
9FFF

A3FF
ATFF
ABFF
AFFF

B3FF
B7FF
BBFF
BFFF

COFF
COFF
CBFF
CFFF

D3FF
D7FF
DBFF
DFFF

E3FF
E7FF
EBFF
EFFF

F3FF
F7FF
FBFF
FFFF



MP- MP/ MP- MX Menory | C Assi gnment Map

Bit7 Bit6 Bith Bit4 Bit3 Bit2 Bitl BitO

Quadrant 1 (1K) 1C15 | C13 | C11 I C9 | C7 I C5 I C3 I C1
Quadrant 2 (2K) 1C16 | C14 I C12 | C10 | C8 | C6 | C4 I C2
Quadrant 3 (3K) 1C40 | C38 | C36 1C34 1C32 | C30 I C28 1C26
Quadrant 4 (4K) 1C25 I C39 | C37 IC35 1C33 | C31 IC29 |27
00 hex = 0000 0000 binary 08 hex = 0000 1000 binary
01 hex = 0000 0001 binary 10 hex = 0001 0000 binary
02 hex = 0000 0010 binary 20 hex = 0010 0000 binary
04 hex = 0000 0100 binary 40 hex = 0100 0000 bi nary

80 hex = 1000 0000 binary

Modi fyi ng the 8K MP-8M Menory Board for Operation above 32K

To nodify the MP-8M nenory board for operation above 32K first
flip all of the address select slide switches on the nmenory board to
their OFF position. For operation from 40K to 48K (8000 to 9FFF) sol der
a piece of |light gauge hookup wire frompin 1 of 1C22 to pin 11 of |C18.
For operation from 48K to 56K (CO00 to DFFF) solder a piece of 1ight
gauge hookup wire from pin 1 of I1C2 to pin 9 of |C18. For operation
from 56K to 64K (EO00 - FFFF) solder a piece of |ight gauge hookup wire
from pin 1 of 1C2 to pin 7 of 1C18. Only one of the three above
mentioned junpers nmay be installed at a time. Check your wring for
accuracy. This conpletes the nodification. Table Il gives the new nenory
assi gnnents of each of the nenmory integrated circuits.

TABLE 11

MP- 8M Menory Address Assignnent Tabl e (Hex) Above 32K

Board Sel ect Hal f of Menory Starting Address Endi ng Address

IC18 pin 11 | ower 8000 8FFF
upper 9000 9FFF

I C18 pin 10 | ower A00O AFFF
upper 8000 BFFF

I C18 pin 9 | ower C000 CFFF
upper D000 DFFF

IC18 pin 7 | ower E000 EFFF
upper FO00 FFFF
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MP-8M Menory | C Assignment Tabl e

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0O

Lower 4K | C7 | C6 | C5 | 4 | C3 I C2 I C1 | CO
Upper 4K | C15 ICl4 IC13 ICl2 IcCl1 | C10 I C9 | C8
Hex to Binary Conversion
00 hex = 0000 0000 binary 08 hex = 0000 1000 binary
01 hex = 0000 0001 binary 10 hex - 0001 0000 binary
02 hex = 0000 0010 binary 20 hex - 0010 0000 binary
04 hex = 0000 0100 binary 40 hex - 0100 0000 binary

80 hex = 1000 0000 binary

Modi fyi ng the Motorol a SM53508 16K/ 32K Dynani ¢ Menory Board
for Operation Above 32K

To nodify the Mtorola SMS3508 board for operation above 32K, do the

followi ng using the attached drawi ng for reference.

1) Cut the foil trace connecting Ull pin 14 to ground on the conponent
side of the board.
2) Cut the foil trace connecting Ull pin 11 to U9 pin 4 on the bottom side

of the board. Cut the trace right at U9 pin 4.

3) Attach and solder a light gauge insulated wire on the conponent side of

the board between Ull pin 11 and Ull pin 14.

4) Attach and solder a light gauge insulated wire on the conponent side of

the board between Ull pin 13 and W9 pin 4.

5) The E1 junper should be installed and the E2 junper renopved.
6) Check your nodifications for accuracy.

The menory board is now functional from 32K thru 48K, After nmaking the
above nodifications only 16K of nenory on the board will be used -- the board
may not be used as a 32K board above address 8000. After nodification, the
board will not operate bel ow 32K

The original docunent has Red and Blue circuit board | ayouts for the MP-B
MP- B2, DMAF1, MP-M MP-8M MP-16, MP-32 boards
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