Assenbly Instructions MP-C Serial, Control Interface

I nt roducti on

The MP-C Control interface is a 5 1/4" x 3 1/2" double sided, plated thru
hol e board which is neant to interface a serial terminal to the Conmputer System for
both system control and when sel ected, user programinput/output. It may be junper
configured to operate serially at either 110 baud (10 characters / second) or 300
baud (30 characters/second) with an upper case ASCI| term nal RS-232C or 20 Ma TTY
conpati bl e. Baudot coded TTY's are not conpatible with this interface, they nust be
ASCI | coded. Qur CT-1024 terminal systemkit, however, is conpatible. Al term na
i nput/out put data is nmade thru a ten pin connector installed along the top edge of
t he board. Power for the board is supplied by a +5V voltage regul ator and has a
current consunption of approximtely 0.2A

VWhen the SWIPC 6800 Computer Systemis being assenbl ed, work on only one at a
time. Each of the systemi s 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 danage and for this reason have been
packet, with their |eads inpressed onto a special conductive foam or possibly
wrapped in a conductive foil. In either case, do not renpbve the protective materia
until specifically told to do so latter 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 connections be
sol dered until all of the conmponents of each group have installed on the board.
This makes it nuch easier to interchange conponents if a mistake is made during
assenbly. Be sure to use a low wattage iron with a small tip. Do not use acid core
sol der or any type of paste flux. W will not guarantee or repair any kit on which
ei ther product has been used. Use only the solder supplied with the kit or a 60/40
all oy resin equival ent. Renenber all of the connections are soldered on the bottom
side of the board only. The plated-thru hol es provide the el ectrical 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 the board.

() Attach the resistors to the board. As with all other conponents, unless
noted, use the parts list and conponent |ayout drawing to | ocate each part
and install fromthe "TOP" side of the board bending the | eads al ong the
"BOTTOM' side of the board and trimmng so that 1/16" to 1/8" of wre
remai ns. Sol der.

( ) Install the capacitors on the board. Sol der
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( ) Install the transistors and di odes on the board. The di odes nust be turned so
t he banded end corresponds with that shown on the component |ayout draw ng,
and the transistors nust be turned to natch the outlines on the conponent
| ayout drawi ng as well. Sandwi ch the nylon space (if supplied) between the
body of transistor @ and the circuit board. Sol der

() Starting fromone end of the circuit board install each of the three, 10 pin
Mol ex femal e edge connectors along the | ower edge of the board. These
connectors nust be inserted fromthe "TOP" side of the board and must be
pressed down firmy against the circuit board so that each pin extends
conpletely into the holes on the circuit board. Not being careful here wll
cause the board to either wobble and/or be crooked when plugging it into the
not her board. It is suggested that you solder only the two end pins of each
of the three connectors until all have been installed at which time if
everything | ooks straight and rigid you should solder the as yet unsol dered
pi ns.

() Fol | owi ng the procedure outlined above, attach the two remaining 10 pin Ml ex
fenmal e edge connectors al ong the upper edge of the board. Sol der

() Insert the small nylon indexing plugs into both the upper and | ower edge
connector pins indicated by the snall triangular arrows on the "BOTTOM side
of the circuit board. This prevents the board and |I/0 connectors from being
accidentally plugged on incorrectly.

( ) Install integrated circuits IC5 thru IC9. As each one is installed nake sure
it is down firmy against the board and solder only two of the I eads to hold
the pack in place while the other IC s are being inserted. Be very careful to
install each in its correct position. Do not bend the | eads on the back side
of the board. Doing so nakes it very difficult to renove the integrated
circuits should replacement ever be necessary. The semicircle notch, dot or
bar on the end of the package is used for orientation purposes and nmust match
with the outlines shown on the component |ayout drawi ng for each of the IC s.
After inserting all of the integrated circuits go back and sol der each of the
as yet unsol dered pins.

( ) Install integrated circuit IC2 on the circuit board. This conponent nust be
oriented so its netal face is facing the circuit board and is secured to the
circuit board with a #4-40 x 1/4" screw, |ockwasher and nut. A heatsink is
not used. The three |leads of the integrated circuit nust be bent down into
each of their respective hol es. Sol der

NOTE: MOS integrated circuits are susceptible to damage by static
electricity. Al though some degree of protection is provided internally within the
integrated circuits, their cost demands the utnost in care. Before openi ng 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, otherwi 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 | 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
ohmresistor. 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 warmand hum d
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Install MOS integrated circuits ICl, IC3 and IC4 following the precautions
given in the preceding section. As each is installed, nake sure it is down
firmMy against the board before soldering all of its |eads. Be very carefu
toinstall each in its correct position. Do not bend the | eads on the back
side or the board. Doing so nakes it very difficult to renove the integrated
circuits should replacenment 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 the conponent |ayout drawing for each of the IC s.

The board shoul d now be junper programed for either 110 baud (10 characters
per second) or 300 baud (30 characters per second) operation. It is desirable
to programthe board for 300 baud operation if possible (RS-232 only). For
110 baud operation junper point "C' on the board to the "110" point just to
the left of point "C'. Also junper point "D' on the board to the "110" point
just to the left of point "D'. For 300 baud operation junper point "C' on the
board to the "300" point just to the left of point "C'. A so Junper point "D
on the board to the "300" point just to the left of point “D'. Make these
connections using two 1" pieces of |light gauge insulated wire and attach them
so they may easily be renoved should you wish to reconfigure the board at a

latter tinme. No connections should be nade to the “A” , “B", “NM” and "I RQ
poi nts.
Working fromthe "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 with nolten sol der guarantees the
integrity of the connections and increases the current handling capability.
Be sure not to fill in the holes marked “110”, “300", “NM”", “A" |, “B", and
"IRQ'.

Now that all of the conponents have been installed on the board, double check
to make 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 mss sone connections when sol dering which can really cause
sone hard to find problens |ater during checkout. Al so | ook for solder
"bridges" and "col d" solder joints which are another conmmon probl em

Since the MP-C circuit board now contains a MOS device it is susceptible to

damage from severe static electrical sources. One should avoid handling the board
any nore than necessary and when you must, avoid touching or allow ng anything to
cone into contact with any of the conductors on the board.



I nput/ Qut put (1/0) Connector Wring

Actual 1/0 connections are nmade thru the 10 pin connector along the top edge of the
board. The 10 pin nal e connector should be attached to the control term nal's cable
as outlined in the instructions bel ow and nmy be junper configured for either RS-232
(TV typewiter fornmat) or 20 Ma TTY (ASR-33 TTY format) operation. There are nine
connection points on the I/0 connector with the tenth used for indexing which
prevents the nmal e connector from being plugged on incorrectly. The function of each
of the nine is abbreviated on the "BOTTOM side of the board beneath the connector
with a detailed description of each as foll ows:

This is the systenms ground point and is the "comon" return |ine for the
RS- 232 input (RI') and output (RO

CO The Cock Qutput (CO Iline is used for self clocking cassette tape in-
terface systems. If you do not have a self clocking cassette tape system
connected to this interface, this point nmust be junpered to the C ock
Input (CI) point on the nale connector for the systemto work. The actua
output of this Iine is a CMOS conpatible (not TTL) square wave whose
frequency is 1758.8 Hz when the board is programed for 110 baud operation
and 4800.0 Hz when the board is programmed for 300 baud operation

cl The Clock Input (Cl) is also used for self clocking cassette tape
interface systens. If you do not have a self clocking cassette tape system
connected to this interface, this point must be junpered to the C ock
Qut put (CO point on the nale connector for the systemto work.

R The RS-232 Input (RI) is the interface's voltage activated input which
conforms to RS-232 specifications. It is the input to use when tying the
conputer systemto the SWIPC CT-1024 Term nal Systemvia its CT-S seria
interface option. If you are not using the RS-232 Input (RI), it nust be
junpered to the ground pin of the male connector

RO The RS-232 Qutput (RO is the interface's voltage activated output which
conforms to RS-232 specifications. It is the output to use when tying the
conputer systemto the SWIPC CT-1024 Termi nal Systemvia it's CI-S seria
interface option. Wen not in use | eave open; do not junper to ground.

TC The TTY Common (TC) line is the "conmon" return line nor the 20 Ma TTY
conpati bl e input and out put and the Reader Control (RC) output. Elect-
rically it is the sane as the -12 VDC power supply buss.

TO The 20 Ma TTY Qutput (TO is the interface's current activated output.
It is the output to use when tying the Conputer Systemto an ASR-33 or
simlar TTY configured for 20 Ma full dupl ex operation

RC The Reader Control output (RC) is a line which may be used to inplenment
aut omati c reader/punch operation on a TTY not having the "automatic"
function already built in. It does so by activating a reed relay in-
corporated into the TTY system Conplete details are given later in the
i nstructions.

TI The TTY Input (TlI) is the interface's current activated input. It is the
i nput to use when connecting the Conputer Systemto an ASR-33 or simlar
tel etype configured for 20 Ma full duplex operation. If you are not using
the TTY Input (TI), it rmust be junpered to the TTY Common (TC) pin on the
mal e connect or



Attaching the 1/0 Connector to the Interface

The male 1/0 connector which is attached to the interface is sinply a row of
ten pins supported by a nylon base. The |onger side of the nmale connector plugs
onto the interface board edge connector while the cable wires going to the contro
term nal are soldered onto the shorter side of the connector. The cabl e which goes
back to the interface should, if at all possible, be a nulti-conductor cable (not
supplied with the kit) with a minimmof five separate conductors.

When preparing to attach the cable to the connector, first strip back 2" of
the cable's outer insulation. Wile positioning the cable in line with the nmale
connector's nylon support strip allowing the wires to extend just beyond the | ast
pin on the strip, attach and sol der each of the appropriate wires follow ng the
wiring diagram (given later in the instructions) oriented so the ground pin is
connected to the shortest wire. It is very easy to nelt the body of the nylon
connector which will | oosen the pins, so be very careful and use a heatsink on each
pi n between the sol der point and connector body where possible. After attaching al
of the cable wires bend the connector around the cable a full 180 degrees and
secure with two wire ties (supplied with the kit). Now cut off the indexing pin on
the mal e connector.

Configuring the Interfaces

VWhen operating the interface in the TTY node you rmust have the serial contro
interface (MP-C) configured for 110 baud operation as was detailed earlier in the
instructions. In this node the interface operates at 110 baud with one start bit, 8
data bits (no parity) and two stop bits. TTY's operate with this sane fixed data
format.

VWhen operating the interface in the RS-232 node you may operate it at either
110 or 300 baud (junper programable as detailed earlier in the instructions). You
nmust of course have the terminal's interface (CT-S board on the CT-1024 confi gured
for the same baud rate. The 300 baud rate is preferable if your termnal wll
handle it. This will make future cassette tape stored data transfer three tines
faster than it would be at 110 baud operation. No matter which baud rate you
select, the term nal must he configured for handling 8 data bits, with bit 8 either
a zero or one but preferably a 0, with no parity selection. There should be two
stop bits for 110 baud operation and one stop bit for 300 baud operation. Details
for configuring the parity and bit arrangenents of the CT-S interface on the
CT-1024 terminal systemare in the CT-S instruction set. The CT-S interface
automatically selects two stop bits for 110 baud operation and one step bit fir 300
baud operati on.

This compl etes the assenbly phase for the MP-C board. Actual checkout pro-
cedures are given in the System Checkout Instructions provided with the MP-B Mt her
Board, however the System Assenbly Instructions are used only after having
assenbl ed the MP-A M croprocessor/ System Board, MP-B nother board, MP-C seria
control interface and the MP-P power supply.



RS- 232 Operation (CT-1024 Users)

If you will be operating the interface with an ASCI| coded, RS-232 term nal

such as the CT-1024 terminal systemwith the CT-S serial interface, you will have
to configure both the termi nal and conputer interfaces for conpatible operation.

—~ ~
~— ~—~

()

()

()

()

To interconnect the two, make the connections illustrated in Figure 1.
Run a junper between the Tl and TC pins on the interface connector plug.

On the terminal end of the 1/0 cable solder two of the wires in the cable
together. On the conputer's interface connector plug end attach one of
these wires to the Cl pin and the other to the CO pin.

Attach another of the terminal I/O cable wires fromthe RS-232 output of
the terminal's serial interface (CT-S jack JS-1 pin 6) to the RI pin on
the conputer's interface connector plug.

Attach another of the terminal I/0 cable wires fromthe RS-232 input of
the terminal's serial interface (CT-S jack JS-1 pin 7) to the RO pin on
the conputer's interface connector plug.

Attach another of the terminal I/0 cable wires fromthe ground of the
termnal's serial interface (CT-S JS-1 pin 1) to the G\ND pin on the
conputer's interface connector plug.

Be sure you have configured the baud rate and parity of both the conputer
and terminal interfaces as called for earlier in the instructions.
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The board is now configured for full duplex, 20 Ma TTY operati on.
The SWIPC 6800 Conputer Systemis designed to work with a TTY having an

aut omati c reader/punch feature (under software control). If your teletype does not
have this feature, you can add it by incorporating, the follow ng nodifications:

()

()

()

()

Using the parts list below, the parts layout in figure 3 and the schematic
shown in figure 5, construct the circuit shown in figure 5,construct the
circuit on a piece of vector board. Note: W do not supply these parts.

PARTS LI ST:
1 EA Reed Rel ay 12V, 600 ohm coil
Potter Brunfield
JR- 1005 or equiv.
1 EA Resi st or 470 ohm 1/ 2 wat't
1 EA Capaci t or 0.1 nfd @00 VDC
1 EA Di ode 1N5060 or equiv.
1 EA Boar d Vector Board (2.5" x 3.8")

Mount the conmponent board on the teletype using the holes in the ternminal's
nounting plate as shown in figure

Referring to the schematic in figure 5, connect the relay, capacitor and
resistor into the TTY's circuitry. The LINE and LOCAL |ines nust he connected
to the line/off/local switch as shown in figure 5. Make sure no voltages from
the TTY are accidentally connected to the relay's primary w ndings. Such a
vol t age can damage the SWIPC 6800 Conputer System

The relay coil is controlled by the reader control line (RC) with respect to
the TC line on the interface board, so he sure to connect the relay's coil

wi ndi ngs back to the RC and TC points on the interface connector plug thru
the 1/0 cable.

Tel etype® is a registered trademark of the Tel etype Corporation.

10



Parts List MP-C Serial Control Interface

Resi stors
Rl, R2, R3 680 ohm 1/4 watt resistor
R4, R5 10K ohm 1/ 4 watt resistor
R6 47K ohm 1/ 4 watt resistor
R7 2. 7K ohm 1/4 watt resistor
R8 1.1K ohm 1 watt resistor
R9 330 ohm 1/2 watt resistor
R10 820 ohm 1 watt resistor
R11 100 ohm 1/4 watt resistor
Capacitors
c1 0.1 nfd nyl ar capacitor
c2 0.1 nfd disc capacitor

Sem conductors

D1, D2 1N4003 silicon diode

D3, D4 1N914/ 1N4148 silicon di ode (sm gl ass case)
Q 2N5210 silicon transistor

Q@ SS1122 silicon transistor

I C1 MC6820 peripheral interface adapter (MOS)
I C2 7805 5 VDC vol tage regul at or

I C3 CD4024AE CMOS bi nary counter (MOS)

| C4 CD4011A CMOS quad NAND gate (MOS)

I C5 1489A) quad RS-232 receiver

I C6 7400 quad NAND gate

IC7 — 1C9 4AN33 optical coupled isolator

11



3 \ 110/
.r.;,a. ...JJ e o)

|
-
00v0v0o0

&

n

s

12



