Assenbly I nstructions MP-MX Menory Expansion Kit

I nt roducti on

The MP-MX Menory Expansion kit contains all the parts necessary to expand a
SWIPC MP-M nmenory board to its full 4,096 word capability. The circuitry to provide
all of the address decoding and data line buffering to handle all 32 2102 random
access nenories was already installed when building the standard 2,048 word MP-M
kit. The MP-MX expansion kit should not be installed until it has been verified
that the first 2,048 words of nenory on the standard MP-M board is fully
oper ati onal

When you do assenble the board you will find that because of the snal
conductors and pads used, you will need a 15 - 25 watt soldering iron for snal
sol der connections in addition to a 30 - 50 watt iron which nmust be used on | arger
sol der connecti ons.

O all the boards in the Computer System the nenory board requires the
greatest soldering care. After maki ng each sol der connection check to nake sure you
haven't created any sol der "bridges".

Wien the SWIPC 6800 Conputer Systemis being assenbl ed, work on only one
board at a tine. Each of the systeml s boards and their associated parts must 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 |eads inmpressed onto a special conductive foam or possibly
wr apped in conductive foil. In either case, do not renpve the protective nateria
until specifically told to do so later in the instructions.

PC Board Assenbly

NOTE: Since all of the holes on the PC board have been plated thru, it is
only necessary to solder the conmponents fromthe bottom side of the board. The
pl ating 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
sol dered until all of the conponents of each group have been installed on the
board. This makes it much easier to interchange conmponents if a mstake is nade
during assenbly. Be sure to use two separate soldering irons as nentioned in the
i ntroduction; one for small connections, the other for |arge ones. Do not use acid
core solder or any type of paste flux. W will not guarantee or repair any kit on
whi ch either product has been used. Use only the solder supplied with the kit or a
60/ 40 alloy resin core equivalent. Remenber all of the connections are sol dered 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 incomplete 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 components-have been installed on the board.
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() Install all of the capacitors on the board. Be sure to orient the
el ectrolytic capacitor correctly. Use the parts |list and conponent | ayout
drawing to |l ocate each part and install fromthe "TOP" side of the board
bendi ng the | eads al ong the "BOTTOM' side of the board and trimrng so that
1/16" to 1/8" of wire remnins. The polarity is indicated on the conmponent
| ayout drawi ng. Sol der.

() Install integrated circuit 1C41 on the circuit board. This conponent nust be
oriented so its netal face is facing the circuit board with the small netal
heat si nk sandwi ched between the two. The heatsink and I C are secured to the
circuit board with a #4 - 40 x 1/4" screw, |ockwasher and nut. The three
| eads of the integrated circuit nmust be bent down into each of their
respecti ve holes and the heatsink nust be oriented as shown in the conponent
| ayout drawi ng. Sol der.

NOTE: MOS integrated circuits are susceptible to damage by static
electricity. Although some 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 netallic
tools coming into contact with the leads, thru a 1 Mohm 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 nmetal ID bracelet. Make absolutely sure you have the 1 Meg
ohm resi stor connected between you and the "earth" ground, otherw se you will be
creating a dangerous shock hazard. Avoid touching the | eads of the integrated
circuits any nore than necessary when installing them even if you are grounded. On
those MOS I C s being soldered in place, the tip of the soldering iron should be
grounded as well (separately fromyour body ground) either with or without a 1 Mg
ohm resistor. Mst soldering irons having a three prong line cord plug al ready have
a grounded tip. Static electricity should be an inportant consideration in cold,
dry environments. It is less of a problemwhen it is warm and hum d

() Install MOS integrated circuits IC25 thru I C40 fol |l owi ng the precautions
given in the preceding section. As each is installed, nake sure it is down
firmMy against the board and solder only two of the leads to hole the pack in
pl ace while the other IC s are being installed. Be very careful to instal
each in its correct position. Do not bend the | eads on the back side of the
board. Doing so makes it very difficult to remove the integrated circuits
shoul d repl acenent ever be necessary. The "dot" or "notch" on the end of the
package is used for orientation purposes and nust match with that shown on
t he conponent |ayout drawi ng for each of the IC s.

() Now t hat all of the conponents have been installed on the board, double check
to make sure that all have been installed correctly in their proper |ocation
Sol der the remining |IC pins.

() Working fromthe "TOP" side of the board fill in all of the feed-thru's with
nmol ten sol der. The feed-thru's are those unused hol es that nake electrica
connection fromthe "TOP" of the board to the "BOTTOM' of the board. Do not
fill in the holes marked A and 0 - 7

() Check very carefully to make sure that all connections have been sol dered. It
is very easy to mss sone connections when sol dering which can really cause
sone hard to find problens |ater during check out. Also | ook for sol der
"bridges" or "cold" solder joints which are another common probl em



This conpletes the installation for the MP-MX Menory Expansion Kit. Since the
circuit board now contains MOS devices it is susceptible to danage from severe
static electrical sources. One should avoid handling the board any nore than
necessary and when you nust, avoid touching or allow ng anything to cone into
contact with any of the conductors on the board.

Checkout Procedure
Bef ore checki ng out any of the nenory boards, you nust have a properly
wor ki ng conmputer system The nenory board(s) should not even be plugged onto the
MP-B not her board until the system has been conpletely checked out.

NOTE: Before checking out the menory board it nust be junper programred for
t he proper address selection. The junper pads are on the right side of the board
when viewing it fromthe "TOP" side with the connector edge down. Only one junper
may be installed and it is run frompoint Ato one of the pads nunbered O thru 7.
Only pads 0 and 7 are marked but the numbers progress sequentially between the two.
The first menmory board installed on the systenmlis nother board should be programed
#0 wi th subsequent boards follow ng sequentially. Each 2,048 word nenory board
shoul d be expanded to the full 4,096 word capacity with the MP-MX kit before the
next sequential menory board is added. There nust never be two menory boards on the
sanme system havi ng the sane address assignment junper. Although there are eight
possi bl e address assignnents, it would take two systenms of menory boards to use al
ei ght since each system should have no nore than four nenory boards on it.

() Attach and sol der the sel ected address junper using a piece of insulated
wire.

() Renove the systems AC power if applied.

() Check over the MP-M Menory board to see that all connections have been
sol dered and that there are no solder or foil conductor "bridges" or
"breaks".

() Looking at the MP-B Mdther board fromthe front of the chassis and with the
MP-M Menory board oriented so you are viewing the "TOP" side, set the board
down lightly on one of the connector rows of the Mother board. Electrically
t he board may be plugged onto any one of the seven nmain board positions.
Check to see that the index pin on both the MP-M board and MP-B board align
They should align, if not there is a m stake.

() Assuming the index pin aligns, press the MP-M board down perpendicularly onto
t he nother board. Be sure the MP-M board seats firmy agai nst the nother
boar d.

() Agai n apply AC power to the unit. Using one of the GND pins on the nother
board as a reference, measure the voltage on the right nost | ead of voltage
regul ator |1 C41 on the MP-M board. The reading should be +5 VDC +/- 5% |If
not, sonething is wong.



() Enter and run the ROBIT and MEMCON nenory di agnostic prograns listed in the
software section of tae System Docunentati on Notebook. Use the tables listed
at the end of this instruction set to determ ne the proper starting and
endi ng nenory addresses to be entered for the programs. For exanple, if the
nmenory board to be tested is board address sel ected #0 and the board had only
2,048 words of the 4,096 word nenmory capacity, then the | owest address on the
board is 0000 and the highest address is O7FF. If the board has the ful
4,096 words of menory, then the hi ghest address would be OFFF. If either of
the prograns indicate errors, you can re-run the diagnostics on 1,024 word
increnents of menmory to hel p pinpoint the source of the problem There is
al ways the chance of a bad I C but experience has shown that nobst probl enms

will be the result of a solder or foil conductor "bridge" or "break". So get
out the magnifying glass and check the board over very carefully if you have
pr obl ens.

How It Wbrks

Each of the nmenory chips on the board is a 1 x 1024 bit static random access
menory | C storing one of the eight bits of each word within one of the four, 1,024
word nenory quadrants. The actual bit and quadrant assignnment of each nmenmory ICis
given in the table at the end of this instruction set. The then address |lines A0
thru A9, as well as the RRWof all of the nenory IC s on each board are parall el ed.
Because of the |arge capacitances generated by this paralleling, integrated
circuits IC18 and 1 Cl9 are used as non-inverting buffers to drive the forenenti oned
lines. The actual address selection for each of the four, eight bit 1,024 word
guadrants is done using 1 of 8 decoders IC22 and |1 C23 feeding the paralleled chip
enable (CE) lines on each of the eight integrated circuits within each quadrant.

Since the eight bit data buss for the conputer systemis bi-directional
bi -directional transceiver/buffers 1C20 and | C21 buffer the incom ng and out goi ng
data to and fromthe nmenory board to the data buss. Integrated circuit NOR gate,
I C24 B, C and D enabl e the outgoing sections of the bi-directional transceivers
| C20,,and I C21 at the appropriate times while the incomng sections of the
bi -directional transceivers are enabled at all tines since the nenory IC s have
separate input/output lines. +5 volt power for the |ower 2,048 words of nmenory (1Cl
- 1C16) plus the decoders and buffers (1Cl8 - 1C24) is supplied by voltage
regul ator I1C17. +5 volt power for the upper 2,048 words of menmory (1 C25 - |1C40
where applicable) is supplied by voltage regulator 1C41. The various capacitors are
used or: the board to reduce power supply buss noise.
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Parts List — MP-MX Menory Expansion Kit

Capacitors

100 nfd @6 volt electrolytic
capaci tor
0.1 nfd disc capacitor

Sem conduct ors

2102-1 or 2 Static random access
menory (MOS)
7805 5V 1A regul at or




Menory Address Assi gnnent Tabl e (Hex)

Board # Menory Quadrant (K of nenory) Starting Addr. Endi ng Addr.
1 0000 03FF
0 2 0400 07FF
3 0800 OBFF
4 0Co0 OFFF
1 1000 13FF
1 2 1400 17FF
3 1800 1BFF
4 1C00 1FFF
1 2000 23FF
2 2 2400 27FF
3 2800 2BFF
4 2000 2FFF
1 3000 33FF
3 2 3400 37FF
3 3800 3BFF
4 3C00 3FFF
1 4000 43FF
4 2 4400 A47FF
3 4800 4BFF
4 4C00 4FFF
1 5000 53FF
5 2 5400 57FF
3 5800 5BFF
4 5C00 5FFF
1 6000 63FF
6 2 6400 67FF
3 6800 6BFF
4 6C00 6FFF
1 7000 73FF
7 2 7400 77FF
3 7800 7BFF
4 7000 TFFF

MP- M MP- MX Menory | C Assi gnment Map
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Quadrant 1 (1K) | C15 | C13 | C1L I C9 | C7 | C5 I C3 | Cl
Quadrant 2 (2K) | C16 | C14 | C12 | C10 | C8 | C6 | C4 I C2
Quadrant 3 (3K) | C40 | C38 | C36 | C34 | C32 | C30 | C28 | C26
Quadrant 4 (4K) | C25 | C39 | C37 | C35 | C33 | C31 | C29 | c27
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
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