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DMAF 1 Important Notes

After completing assembly of the DMAF1 disk controller board, there is one modification

which must be made to insure proper operation of the system. Use the light gauge wire supplied.

_with the kit to make the following changes:
{ ) Connect {C22 pin 29 to I1C19 pin 12
{ )} Connect IC19 pin 13 to IC19 pin 14

() Connect IC19 pin 11 to pin number 8 of the ribbon cable connector. The location of pin 8
is shown in the figure beiow,

DMAF1
BOTTOM

Jot down the above changes on the bottom of page 3 of the instruction set for possible future
reference,
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Also, change the value of capacitor C1 on the FD-M motor control board to a 0.047 @250 V
capacitor. This new value should be written in on page 11 of the instruction sét.
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Before mstalhng the drives in the chassis check the programming of the JPR1-JPR4 optlon on

table that goes back to the motor control board as described in the instructions. On drive @ no

programmmg jumper should be mstalled on any position of JPR1, JPR2, JPR3 or JPR4. Hf one is
installed, remove it.

The hardware and software documentation for this kit are being shipped separately. Therefore,
if you have received one but not thg other, be patlent The rest of the kit should arrive shortly.

There is an addition to the list of modifications to the MP-A (not MP-A2) for compatibility
with the DMAF1. It should be noted on page 23 of your instruction set under the Modifying the
MP-A Processor Board heading.

/ Carefully cut and lift away pin 6 of integrated cnrcuut 1C12 on the MP-A board from the top
side of the board.'Cut the pin as near. the top surface of the board as you canrNow using a short

piece of light gauge wire, connect together pins 12 and 13 of 1C12 on the MP-A board by soldering
the wire to the bottom side of the board. .

both drives. On drive 1 the only thing that should be installed on any of these pins is the two-wire

s




Assembly Instructions — DMAF1 Floppy Disk System

Introduction

The Southwest Technical Products Corporation DMAF1 is a dual drive, single density, double
sided 8" floppy disk system. The hardware consists of a SS:60 bus (SWTPC 6800) compatible DMA
{direct memory access) controlier capable of handling up to four drives, two CalComp 143M double
density rated disk drives, 5 3/8"" H x 17 1/8"" W x 20 1/2"" D aluminum chassis, regulated power
supply, drive motor control board, cooling fan; diskette and interfacing cables.

The DMA controller board for the disk system is a 5" x 9" circuit board that plugs onto one
of the unused 50-pin connector rows on the SWTPC 6800 computer system. The board contains
all of the circuitfy required to interface up to four disk drives. Connections between the controller
and the drives are made thru a daisy chained 50 conductor flat ribbon cable with the terminating
connector along the top edge of the controller board. The controller board contains a 1771 disk
controller chip, 6844 DMA controller, programmable address decoding, full address/data line buf-
fering and on board regulation. The board usilizes low power Schottky technology and has a
current consumption of approximately 600 ma.

A!thodgh the board features selectable address decoding in 1K byte blocks from 32K thru 40K
Mother Board requrres a mmor patch to allow thrs The newer MP B2 Mother Board requrresmr\o
modifications. The controlier board requires this memory allocation since the disk controller chip,
DMA controller chip and drive select latch are addressed and accessed just like computer memory
and, hence, require memory addresses.

The DOS (disk operating system) and BASIC Interpreter require a minimum of 20K of RAM
memory on the computer svstem. The first 16K bytes must be located in the lower 12K bytes of
addressable memory. The remaining 8K bytes must be located at 40K thru 48K (A@®O thru BFFF
hex). Since this is the address range allocated to the scratchpad RAM on the SWTPC MP-A and MP-
A2 processor boards, the scratchpad must be switch disabled on the MP-A2 board and patch dis-
abled on the earlier MP-A processor board for proper operation. The DOS itself and most utility
programs either reside or are loaded into this 8K segment. This frees the entire @ thru 32K byte
address range for user programs, interpreters, and compilers. That small area of memory assigned
for scratchpad RAM (AQOQ thru AB7F) is not over written by the DOS, therefore, the ROM moni-

tor is not affected.

The DMAF1 disk system is being made available in kit and assembled form. Although this in-
struction set has been written for the kit version, it is being supplied with both the kit and assem-
bled versions of the system. The assembled system owner should skip over those sections of the
manual that involve system assembly.

When assembling the DMAF 1 disk system, work on only one assembly at a time. Start with the
large disk controtler board, followed by the drive configuration, small motor control board, power

-supply, and then system checkout. This instruction set has been written in this order.

The MOS integrated circuits supplied with this kit are susceptible to static electricity damage
and for this reason have been packed with their leads impressed onto a special conductive foam or
possibly wrapped in a conductive foil. In either case, do not remove the protective material until
told to do so later in the instructions.

DMAF1 Controller PC Board Assembly

NOTE: Since all of the holes on the PC board have been plated thru, it is only necessary to
solder the components from the bottom side of the board. The plating provides the electrical con-
nection from the “BOTTOM’ to the “TOP"” foil of each hole. Unless otherwise noted, it is impor-
tant that none of the connections be soldered until all of the components of each group have been
installed on the board. This makes it much easier to interchange components if a mistake is made
during assembly. 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. We will not guarantee or repair any kit on which either product has
been used. Use only the solder supplied with the kit or a 80/40 alloy resin core equivalent. Remem-
ber 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.
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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, especially on the “TOP! side of the board, it will be very hard to locate and
correct after all of the components have been installed on the board.

Attach all of the resistors to the board. As with all other components unless noted, use the

‘parts list and component layout drawing to locate each part and install from the “TOP" side of

the board bending the leads along the “BOTTOM" side of the board and- trimming so that
1/16" to 1/8'* of wire remains. Solder.

Install all of the capacitors on the board. Be sure to install the electrolytic capaéitor oriented
exactly as shown on the componentdayout drawing. Solder.

“Install. the transistors and diodes on the board. The diodes must be turned so the banded end -

corresponds with that shown on the component layout drawing, and the transistors must be
turned to match the outline on the component layout drawing as well. Solder.

Starting from one end of the circuit board install each of the five , 10-pin Molex female edge
connectors along the lower edge of the board. These connectors must be inserted from the
“TOP" side of the board and must be pressed down firmly against the board. Makes sure the
body of the connector seats firmly against the board and that each pin extends completely
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 mother board. 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 looks straight and rigid you should solder the as yet unsoldered pins.

Insert the small nylon indexing plug into the lower edge connector pin indicated by the small
triangle on the “BOTTOM” side of the circuit board. This prevents the board from being
accidently plugged on incorrectly.

~Install the three programming headers on the board. There is one sixteen pin and two three
" pin headers. These must be installed from the “TOP” side of the board with the shorter pin

side going into the board. Using the component layout drawing, install one three-pin header
in the NOR/MR position, the other three-pin in the 32K/48K position and the sixteen-pin
header in the 01234567 position. The three small shorting blocks are used for programming
the board and will be detailed later in this instruction set. Until then, temporarily plug one

- shorting block between the center pin and NOR terminal on the NOR/MR header. Plug an-

other between the center pin and the 32K terminal on the 32K/48K header. Plug the remain-
ing shorting block between the 4 and the pin immediately below it on the §1234567 header.

The 50-pin ribbon cable connector should now be attached to the board. Install the connector
from the “TOP” side of the board and orient the connector such that the pins face the top
edge of the board. Solder.. The connector supplied may have locking ears either attached to
or detached from the connector. The locking ears may be inserted and/or removed from the
connector even after it is soldered in place. If you will be operating the 6800 Computer Sys-
tem with the cover off you should install the locking ears. If you will be operating the 6800
Computer System with the cover on you will have to remove the locking ears because the
cover will not go on with the ears in place. The locking ears lock the flatribbon cable connec-
tor in place when installed.and when folded back, eject the mating connector for easy removal.
If you are not using the locking ears, you will have to use a small bladed screwdriver to unplug
the mating connector whenever removal is necessary. Do not attempt to remove the mating
connector by pulling on the flat ribbon cable.

The crystal should now be installed on the board. Bend the crystal’s leads at a 900 angle
approximately 1/8”" from its body and mount from the top side of the board. After soldering,
fasten the crystal to the board using a short piece of stripped wire by passing the wire through
the two holes next to the crystal.

Install all integrated circuits, except 1C6, 1C9, 1C22, 1C26 and 1C29. As each one is installed,
make stire it is down firmly against the board and solder only two of the leads to hold the pack
in place while the other I1C’s are being inserted. Do not bend the leads on the back side.of the
board. Doing so makes it very difficult to remove the integrated circuits should replacement
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ever be necessary. The semicircle notch, dot or bar on the end of the package is used for
orientation purposes and must match with the outlines shown on the component layout draw-
ing for each of the I1C’s. After inserting all of the integrated circuits, go back and solder each of
the as yet unsoldered pins.

( ) Install the integrated circuit sockets for 1C 6 and 1C22. The sockets have a pin 1 index mark on
them, so orient them so they match with the component layout drawing. Solder. '

( ) Install integrated circuit 1C29 and its heatsink on the circuit board. This component must be
oriented so its metal face is facing the circuit board and is secured to the circuit board with a
#4-40 x 1/4"" screw and nut. The three leads of the integrated circuit must be bent down into
each of their respective holes. The hole on the heatsink should be positioned to allow maxi-
mum cOntaét area between the regulator and the heatsink:. Solder.

() NOTE: READ THE FOLLOWING BEFORE REMOVING MOS INTEGRATED CIRCUITS

FROM CONDUCTIVE FOAM:
MOS devices are susceptible to damage by relatively low DC voltages applied across the leads
of the device. It is easy to acquire a potential difference of many hundreds of volts between
your body and ground by walking on dry carpet in tennis shoes. The same sort of potential
differences may be present on your workbench,

Although it is not necessary to ground yourself, your tools, and the components to an
Earth ground, it is necessary to bring yourself, your tools and the components to the same
potential before handling and installing the MOS devices. Your skin is a conductor and can be
used to equalize potentials between everything involved.

- ‘Remove and install integrated circuits 1C9 and 1C26 ONE AT A TIME. Handle the foam
with both hands as you remove the IC. Hold the IC between thumb and forefinger touching
all the pins. With the other hand, touch the printed cicuit foil pattern where the IC is to be
installed. Press the IC into place, simultaneously making a double check of correct position
and orientation. The semicircular notch or dot on the end of the [C package must match with
tht outlines printed on the circuit board. Never cut or bend leads of the IC packages. While
stifl holding the component in the board, handle your solder and soldering iron with the other
hand. Several seconds of handling is long enough in humid climates. Handle the parts and tools
longer if you work in a dry climate. Even with the devices in the circuit, it is still possible to
damage thém with stray voltage. Avoid touching the cenductors or devices in the circuit any
more than necessary. Use this procedure for installing each MOS device. Press the IC’s firmly
onto the board before soldering. Most soldering irons with 3 wire line cords have grounded
tips. If you do not use a soldering iron with a grounded tip, you should assure yourself that
the iron you use does not carry an. AC or DC voltage on the tip. When you feel confident
that vou have done everything possible to avoid damaging the integrated circuit with stray
high voltage, solder all connections and repeat the procedure for each of the MOS devices.

{ } Install MOS integrated circuits 1C6 and 1C22 into the sockets provided following the pre-
cautions given in the preceding step. Be sure to orient them as shown in the component
layout drawing. Make sure that none of the IC pins fold under the IC instead of going into the
sockét pins.

() Working from the “TOP” side of the circuit board, fill in all of the feed-thru’s with molten
solder. The feed-thru’s are those unused holes on the board whose internal plating connects the
“TOP” and “BOTTOM’’ circuit connections. Filling these feed-thru’s with molten solder
guarantees the integrity of the connections and increases the current handling capability.

( ) Now that all of the components have been installed on the board, double check to make sure
all have been installed correctly in their proper location.

( } Check very carefully to make sure that all connect;ons have been soldered. It is very easy to
miss some connections when soldering which can really cause some hard to find problems
later during checkout. Also look for solder “bridges”” and ‘‘cold” solder joints which are
another common problem, %

This completes the DMAF1 Controller Board assembly. Since the circuit board now
contains MOS devices, it is susceptible to damage from severe static electrical sources. One should
avoid handling the board any more than necessary and when you must, avoid touching or allowing
anything to come into contact with any of the conductors on the board.
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R1
R2
R3
R4
R5
R6
R7

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19

C1
c2
c3
c4
c5
C6
C7
c8
co
c10
c11
c12

Resistors
47K ohm % watt resistor ———— R20 100 ohm
100K ohm " 7 - " ——— R21 680 ohm
470K ohm " " ——— R22 10K ohm
10K ohm " ” " —— R23 10K ohm
10K ohm " " ——— R24 150 ohm
10K ohm " " " —— R25 10K ohm
10K ohm " " "’ —— R26 10K ohm
7.5K ohm " " —— R27 10K ohm
10K ohm ” " " —— R28 10M ohm
22K ohm " " —— *R29 1K ohm
47K ohm " " o -—— R30 10K ohm
150 ohm " “ " ——— R31 10K ohm
10K ohm "~ i —— R32 10K-ohm
10K -ohm " " —— R33 10K ohm
470 ohm " ” —— R34 10K ohm
160 ohm " " & —— R35 10K ohm
150 ohm " " -——— R36 10K ohm
330 ohm " " " —— R37 10K ohm
150 ohm "~ " -—— R38 10K ohm

Capacitors
.022 mfd capacitor
470 pfd " —— C14 0.1 mfd film capacitor
0.22 mfd ’ —— €15 0.1 mfd film capacitor
100 pfd " ——  (G16 0.1 mfd capacitor
470 pfd —  C17 0.1 mfd
0.1 mfd " “—=  (C18 470pfd
100 pfd " —— €19 0.1 mfd
0.1 mifd " —— (€20 0.1 mfd
20 pfd " —— €21 60 pfd
0.1 mfd " —— €22 20 pfd
100 pfd " —— (€23 0.1 mfd
470 pfd " — €24 0.1 mfd

NARRR

Parts List — DMAF 1 Disk Controller

*D1
*D2
*D3
*D4
*Q1
*Q2

—— *C13 220 mfd @ 10 VDC electrolytic cap.

Transistors and Diodes

1N4148 silicon diode
1N4148 "

1N4742 12.0 volt 1W zener diode
1N4733 5.1 volt 1W zener diode

2N5210 NPN transistor
2N5210 NPN transistor

Ya watt resistor
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integrated
tionally used in place of R30-R37

resistor op-



Integrated Circuits

*IC1 74L8245 octal non-inverting bi-directional transcelver
*IC2 7418244 octal non-inverting buffer

*IC3 7415245 octal non-inverting bi-directional transceiver
*IC4  74LS139 dual 1 of 4 decoder

*1C5 7415138 1 of 8 decoder

*IC6 6844 ‘DMA controller (MOS)

*IC7  74LS00 guad NAND gate

*IC8  74LS74 dual D flip-flop

*1C9  4049B or 140498 hex inverter (MOS)

*IC10 74LS175 quad D flip-flop

*1C11 74LS08- quad AND gate

*1C12 7418163 4-bit counter

*1C13 74121 one shot

*1C14 74125 quad tri-state buffer

*1C15 741500 quad NAND gate.

*1C16 74LS32 quad OR gate

*1C17 74LS00 quad NAND gate

*]C18 741.504 hex inverter

*1C19 74LS86 quad exclusive OR gate

*1C20 74LS00 quad NAND gate

*1C21 74LS32 quad OR gate

*1C22 1771 disk controller (MQS)

*1C23 74LS74 dual D flip-flop

*1C24 741.8123 dual one shot

*1C25 741.8273 octal D flip-flop ]
*1C26 14541 or 40541 timer (MOS) -
*1C27 741.S240 octal inverting buffer

*1C28 7415240 octal inverting buffer

*1C29 7805 5 volt regulator

[RERRRRR
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Miscellaneous

|

XTAL 4.0000 MHz crystal

* Note: All components flagged with a * must be oriented as shown on the compeonent layout

drawing.



Drive Programming

In order to use the supplied disk drives they must first be programmed to enable the functions

requ:red by the system The following description should be used in conjunction with the DRIVE
PROGRAMMING PICTORIAL to program the CalComp- 143M-disk drives.

()

Carefully remove one of the drives from the chassis. It is attached to the bottom of the chassis
with #6 screws. Be careful not to pick up the drive by its door or front panel. Remove the two
plastic bags taped to the back containing the power connectors.

Turn the drive upside down so that the door is toward you and so that you are looking at the
component side of the circuit board. Jumper selections are made on these drives by small
shorting blocks which look like connectors without any wires attached. Notice that at each
jumper location has a “‘center”’ pin which is unmarked. The shorting block always goes be-
tween this center pin and an adjacent labeled pin. In most cases, the desired jumpers will be in
the correct position as supplied.

Install the JPR-7 jumper. This jumper will cause the LED on the front panel to activate when
the drive is selected. Use the attached pictorial for reference.

Install the JPR-11 jumper. This jumper selects this drive as drive #0.

The JPR-14, JPR-15 and JPR-16 jumper is for selecting a hard sectored drive and is not used in
this system. If any jumper is installed at these locations, it should be removed.

Install the JPR-13 jumper. This will cause the heads to load when the drive is selected.

Switch S1 should now be programmed by flipping the switch to the desired OPEN (off) or
CLOSED (on) positions. The OPEN or CLOSED pesition will be noted on the switch. The
switch section A, B, C or D is marked along side the switch on the circuit board. The next
four steps describe how to program this switch.

Flip switch section A to the CLOSED (on) postion.

Flip switch section B to the OPEN (off) position.

Flip switch section C to the OPEN (off) position.
Flip switch section D to the CLOSED (on) position.

This drive is now programmed as drive #0. Using a pencil or felt pen, write @ on the back of
the drive for future reference.

The above procedure should now be followed for the second drive except that the JPR-9
jumper should be installed instead of the JPR-11 jumper. This jumper selects this drive as drive
#1. Using a penci! or felt pen, write 1 on the back of the drive for future reference.

Included with the kit is what appears to be a 14-pin mtegrated circuit, but it is separate and
probably blue. This is not an IC but’'is a network of resistors. This resistor network should be
installed in the “resistor block socket" on drive #1. Be sure to install the block so that pin 1 as
marked agrees with the DRIVE PROGRAMMING PICTORIAL.

This completes the disk drive programming. Set the drives aside until they are called for later

during assembly.



. TO MOTOR CONTROL BOARD POINT S
{(FOR DRIVE 1. ONLY) == POINT T

JPR 9 JPR 6 JPR 3

n ~ ' -
JPRSiEJPRH JPR7E]IJPR5
. :

JPR 10

J2

JPR11 = DRIVE® _

JPR 9 = DRIVE 1 , PULL UP

JPR 8 = DRIVE2 /] RESISTOR |

JPR 10 = DRIVE 3 : BLOCK
{shown above for drive @) DO.NOT ADJUST

[
w
» 3 |
JPR.16 2 | o1
@ \ A v
JPR14m © E A | B | CLOSED (ON)
pr1s B 8 | mm | open (0FF)
> 2 ¢ | =m | opPen (OFF)
P D | mm | CLOSED (ON)
< JPR 12 '
]
JPR 13
COMPONENT SIDE VIEW
CORRECT JUMPERS SHOWN FOR DRIVE @
JPR 9
JPR 8 -- JPR 11
L]

FORDRIVE1  JPR 10

DRIVE PROGRAMMING PICTORIAL



Assembly Instructions — FD-M Motor Control Board

v The FD-M motor control board is used to turn the AC disk drive motors off when disk data is
not being continually accessed. This technique reduces noise and minimizes drive and diskette wear.
The actual ON/OFF and timing circuitry is on the DMAF controller board. The FD-M board con-
tains the optical isolation and noise suppression. circuitry requured to isolate the system’s logic cir-
cuitry from the AC power line.

The board itself is a 3 5/8'" x 2" single sided circuit board and, once assembled, is installed in
the right rear corner of the disk system chassis. Anytime the disk system is plugged into the AC line
various points on the FD-M board carry AC line voltage regardless of whether or not the unit is
turned on or running. So be careful! Never touch any components on the FD-M circuit board while
the disk system’s AC plug is attached to an AC power receptacle.

PC Board Assembly

( } Clean the copper side of the circuit board with a piece of Scotchbrite® to remove all oxidation.

() Attach all of the resistors to the board. As with all-other components unless noted, use the
parts list and component layout drawing to locate each part and install from the “TOP" side
of the board bending the leads along the “BOTTOM’" side of the board and trimming so that
1/16" to 1/8"' of wire remains. Solder.

( } Install ali  of the capacitors on the board. Solder.

()} Install integrated circuit, 1C1. As it is installed, make sure it is down firmly against the board.
Do not bend the leads on the back side of the board. Doing so makes it very difficult to
remove the integrated circuit should replacement ever be necessary. The semicircular notch,
dot or bar on the end of the package is used for orientation purpose and must match with
‘the outline shown on the component layout drawing. Solder.

() Install triac Q1 and its heatsink on the circuit board. This component must be oriented so its
metal face is facing the circuit board and is secured to the circuit board with a#4-40 x 1/4”
screw, lockwasher and nut. The three leads of the triac must be bent down into each of their
respective holes. The hole on the heatsink should be positioned to allow maximum contact
area between the regulator and heatsink. Solder.

) () Twist together two 16" lengths of the heavy gauge wire supplied with the kit to form a twisted
pair. Attach and solder one end of the pair, with one wire to point Y and the other to point Z
on the FD-M board.

{ ) Attach and solder the female pins supplied with the three-pin connector shell packed with one
of the disk drives, to the as yet unattached ends of these wires.

( ) Snap one of the pins (with wire attached) into pin 1 of the shell. Snap the other into pin 3.
Polarity is not important. Nothing is connected to pin 2.

() Twist together two 9%" lengths of the heavy gauge wire supplied with the kit to form a second
twisted pair. Attacih and solder one end of the pair, with one wire to point Y and the other -
to point Z on the FD-M board.

() Attach and solder the male pins supplied with the three-pin connector shell packed with the
remaining disk drive to the as yet unattached ends of these wires.

{ ) Snap one of the pins (with wire attached) into pin 1 of the shell. Snap the other into pin 3.
Polarity is not important. Nothing is connected to pin 2.

() Twist together two 9" different colored lengths of the light gauge supplied with the kit to
form a third twisted pair. Attach and solder one end of the pair with one wire to point S and
the other to point T.

{ ) Attach and solder the small connector pins supplied with the miniature three- pm connector
“shell to the as yet unattached ends of these wires.



() Carefully snap one of the connector pins with a wire attached into one of the outer positions
on the miniature connector shell. Bend the ears of the connector pin-tight against the wire if
necessary. Insert the pin completely into the shell until it snaps into place. :

()} Carefully snap the remaining connector pin with a wire attached into the remaining outer posi-

8 ion on the miniature connector shell. Follow the procedure given in the previous step. Nothing
;%, is installed in the center pin position.
| ) - Attach and solder a 8%’ piece of the heavy gauge wire supplied with the kit to point B.

(
() Attachand solder a separate 7% piece of the heavy gauge wire to point W.

(') Now that all of th‘e complonents’have been installed on the bbard, double check to make sure
all have been installed correctly in their proper location.

() Check very carefully to make sure that all _.connections have been soldered. It is very easy to
miss some connections when soldering which can really cause some hard to find problems later
during checkout. Also look for solder “bridges” and "‘cold” solder joints which are another
common problem.

This-completes the FD-M motor control board assembly.
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Parts List FD-M Motor Control Board

— Q1
N — IC1

Resistors

180 ohm % watt resistor
220 Ohm 7 rr i £
4.7 K ohm Y% watt resistor

Capacitors

SR

0.01'mfd @ 400 V capacitor
0.1 mfd @ 400 V capacitor

e ww oy i d
RO AR

Semiconductors

TIC206D or TIC216D 400 V triac
MOC3011 optically coupled driver

Note: All voltage specifications are minimums.
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P-200 DF Power Supply

, The P-200 Power Supply is a fixed voltage power supply designed to be used with several
SWTPC kits. The P-200 DF version is supplied with those parts required to power the DMAF1
Dual Floppy Disk System. The P-200 DF provides the following outputs:
+24 VDC + 5% @ 1.5 amps.
© + BVDC 5% @ 3.0amps
The power supply consists of the 3 1/8"" W x 3 3/8"” L x 3 3/4”" H power transformer, two
large diameter filter capacitors, 3 1/4"” W x 4"’ L circuit board and two regulator transistors. The de-
sign utilizes integrated regulators for adjustment free outputs and built-in overload protection. The
power supply itself may be operated from 120 or 240 VAC, 50 to 60 Hz power systems; however,
the disk drives themselves are manufactured to operate at only one voltage and line frequency.

PC Board Construction

{ )} Clean the copper foil side of the circuit board with a piece of Scotchbrite® (available at most
hardware stores) to remove any oxidation. Scotchbrite® is a registered trademark of 3M Corp.

{ } Attach all of the resistors to the circuit board. Use the parts list and the component layout
drawing to locate the proper posmon for each part. As with all components unless otherwise
noted, mount each flush with the top of the board, bend the leads parallel to the board on the
foil side and trim so that 1/16'" to 1/8" of wire remains. Solder.

()  Attach all of the diodes to the circuit board. Be sure the banded end of each diode matches
with the outline shown in the component layout drawing. Solder.

{) Using some #18 gauge‘bus Wire, install a jumper in the location indicated with the number
24" Solder. Make sure NO jumper is installed in the 12" positions. Use the component
layout drawing. Solder.

() Attach the twelve pin Wafercon connector to the circuit board. Be sure to orient the connector
as shown in the component layout drawing. Solder.

(') Complete the first half of steps 1 thru 10 of the wiring table. Cut each wire to the specified
length and attach and solder it to the specified point on the circuit board from the top side.
Do not connect the other ends of the wires to their destination terminations yet.

() This completes the circuit board assembly. Check to make sure that all connections have been
soldered and that there are no cold solder joints. Also make sure that all components have
been installed correctly as called for in the instructions. Take note that there are many power
supply components not used in the P-200 DF version of the kit. Install only those components
listed in the parts list.

Attaching the Connector to the Power Transformer

Leave all of the power transformer secondary leads full length and trim the ends of the wires
so that only 1/8" protrudes beyond the insulation. Attach and solder the specified connector pins
to each of the leads using the table below for reference. Use the connector reference sheet contain-
ed within this instruction set if you have any problem distinguishing between the connector pins.
‘Do NOT insert the connector pins into the connector shell until told to do so later in the instruc-
tions.

Transformer Secondary Wire Connector pin Gender  Connector Pin #
yellow female 1
green-white female 2
green-yellow male 3
green female 4
blue-white male 7
brown female 9

_ blue female 10
blue female 11
brown male 12

—13—



()

Take note that the backside of the male connector shell is numbered. Using the previous
table, carefully insert each of the specified connector pinsinte the correct numerical position
of the connector shell. Insert the pins from the back or numbered side of the connector and
be careful not to make a mistake. The pins cannot be removed without destroying them once
they have been pressed into place. This completes the transformer connector assembly.

Power Supply onto Chassis Assembly

Attach the rear panel of the chassis to the base plate using three #6-32 x 3/8"" screws, lock-
washers, and nuts. Slip a ground lug under the mounting screw indicated in the chasses pic-
torial. .

Attach the four stick on rubber feet to the bottom of chassis base plate Inset each about 1%
from each corner.

Attach the clamps for electrolytic capacitors C3 and C4 to the chassis using #6-32 x 3/8"
screws, lockwashers and nuts. Orient the clamps as shown in the chassis pictorial. Leave the
mounting screws loose until the capacitors have been installed as called for later in the instruc-
tions.-Attach a ground lug under the C4 capacitor clamp screw nearest the front of the chassis.

Place the fan guard on the outside of the chassis and attach the cooling fan to the chassis using -
four #8-32 screws, flatwashers and nuts. Orient the fan as shown in the chassis pictorial.

Aftach fuseholder F1 to the chassis. Sandwich the rubber washer if supplied between the fuse-
holder and the outside of the chassis. Orient the fuseholder as shown .in the chassis pictorial.

Snap power switch S1 into the chassis oriented so its contacts are oriented as shown in the
chassis pictorial.

Strip off about 47" of outer insulation from the end of the line cord.

Using a pair of pliers, crimp the strain relief onto the line cord at a point about 5%" from the
end of the line cord and insert the compressed strain relief and line cord assembly into the
5/8" hole provided on the rear of the chassis from the outside of the chassis, then release.

Loosegly install the #6-32 x %' capacitor hold down screws in the C3 and C4 capacitor clamps.
Secure with #6 lockwashers and nuts.

Now insert electrolytic capacitors C3 and C4 into their clamps. Use the parts list and chassis
pictorial to determine position and orientation. Install them exactly as shown in the pictorial.
These capacitors are polarized so the + terminal must be positioned as shown in the drawings.
Secure the capacitorsﬁwith the #6-32 x %" screws, lockwashers and nuts.

Tighten all of the capacitor clamp mounting screws.

Using #10-32 x %" screws attach two terminal lugs to the {+) terminal and five terminal lugs
to the (-) terminal of capacitor C4. Use the chassis pictorial to show proper orientation.

Put a loop in each of capacitor C3’s terminals so that connecting wires can easily be attached
and soldered.

Orient the power transformer so the nine wire secondary side is nearer the left side of the ‘
chassis and secure with four #8-32 x 3/8"" screws, flatwashers and nuts.

Remove the precoated insulators from their packages and place over the pins on the bottom
of regulator transistors Q3 and Q4.

Install transistors Q3 and Q4 onto the chassis in the appropriate set of holes from the outside
of the chassis. Be sure you have put the right transistor in the right set of holes. Secure each
transistor with #6-32 x 3/8" screws, insulated shoulder washers, ground luE;s and nuts. NOTE:
The case of each power transistor is electrically a transistor junction and hence must be electri-
cally isolated from all other electrical junctions including the chassis. The mounting screws are
electrically connected to each transistor case and you must be sure the screws do not contact-
the chassis as they pass through. Keep in mind also that the wire leads of each power transistor
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must be centered in the large holes through which they pass. The mounting screws must be
tightened evenly and with enough pressure to slightly compress the transistor insulators. The
entire bottom of the transistor case must be in solid contact with the insulator for good heat -
transfer.

. Orient the P-200 power supply printed circuit board as shown in the chassis pictorial and

secure it to the chassis using four #6-32 x 5/8'" screws, %"’ spacers, lockwashers and nuts.

Orient the FD-M motor control board as shown in the chassis pictorial and secure it to the
chassis using four #4-40 x 5/8' screws, 1/4'" spacers, lockwashers and nuts.

For ‘American standard 120 VAC line operation complete steps 11 thru 14 of the wiring
table. For European. standard 240 VAC operation complete steps 15 thru 17 of the wiring
table.

NOTE: Although it is a simple matter to change the power supply for 120/240 VAC, 50/60 Hz
operation, it is not so easy with the disk drives themselves. Since their AC motor uses the AC
line voltage, the drive motor and/or pulley must be changed in some instances. Those systems
supplied directly by SWTPC and its U.S. dealers will probably be configured for 120 VAC 60Hz
operation. Those systems supplied by SWTPC overseas dealers will vary depending upon the
locality. If you are not.sure of the disk drive’s AC electrical requirements, remove the cover
plate on the top of the drive near the back. The motor’s specifications will be stamped on the
motor housing. Changing from 120 to 240 VAC or vise versa requires a new motor. Changing
from 60 Hz to 50 Hz or vise versa requires a new pulley. Be sure to reinstall the cover plate.

Now go back and complete the second half of wiring steps 1 thru 10, When attaching the wires
to the regulator transistors Q3 and Q4, slip a 1" piece of heat shrinkable tubing over each of
the wires to be attached first. Solder the wire directly to the transistor pin, slip the heat shrink-
able tubing over the exposed connection and shrink the tubing with the heat from your solder-
in'g iron. The female pins specified in steps 9 and 10 are those for the four pin connectors J2-0
and J2-1 which attach to the disk drives. These connectors and their pins are individually pack-
ed in small plastic bags. Use a 1"’ piece of heat shrinkable tubing over all of the terminals on
power switch S1. This means that you must run each wire thru the tubing and after all wires
have been attached and soldered, the tubing is slipped over the terminal and shrunk with the
heat from the tip of your soldering iron. This is done later during assembly.

Complete wiring steps 18 thru 35 of the wiring table. Use a 1" piece of heat shrinkable tubing
over all of the terminals on power switch S1. This means that you must run each wire thru the
tubing and after all wires have been attached and soldered, slip the tubing over the terminal
and shrink with the heat from the tip of your soldering iron. Connector J2 is the four-pin con-
nector supplied with the disk drives. The @ or 1 suffix specifies the drive number.

Go back and double check all wiring steps and solder connections for correctness and comple-
tion. Even a simple mistake can cause costly damage to your power supply and or disk drives.

Plug the twelve-pin male connector attached to the power transformer’s secondary leads onto
the twelve-pin receptacle on the power supply printed circuit board. Be sure to orient the con-
nector correctly. It will fit only one way.

Install fuse F1 irito the fuseholder.

Without having anything plugged onto power connectors J0-9, JB-1, J2-0 or J2-1 and after
making sure these connectors are not inadvertantly touching anything they shouldn't,

plug the line cord into a wall outlet and turn the power switch ON. When ON the fan shouid
run.

Using one of the (—) terminals on capacitor C3 or C4 as a ground reference, measure the fol-
lowing voltages on the two DC power connectors J2- P and J2-1 listed below. |f you find that
any of the voltages do not measure as specified, immediately remove power and recheck all

~ wiring and solder connections.
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Connnectors JZ-0 and J2-1

Pin # Voltage Tolerance
1 : +24 VvDC +5%
2 o0vDC +5%
3 +5VDC - 5%
4 0vDC +5%
() DO NOT make any voltage checks on connectors J@-0 or J@-1 on the FD-M motor control

board.

() If everything checks out as called for then remove power and unplug the unit. Once you are
convinced that the power supply is working as it should be, use the wire ties supplied with the
kit to bundle the wires where necessary. |f the power supply voltages do not measure as speci-
fied, unplug the unit and recheck all previous assembly steps.

() Double check to make sure the unit is unplugged.

This completes' the power supply assembly.

Parts List P-200 MF Power Supply

Resistors Diodes
— Rl 243 ohm 1% resistor L D1* 1N5402 hlgh current diode
—— R2 4320 ohm 1% resistor R D2* ” "”
- D3* v oo &
—— D4* " oo "
_— D5* 1N4003 diode
—_— D7* 1N5402 hngh current diode
— Dg* " ”
_ D9* " oo ”
_ D10* " oo "

D11* 1N4003 diode

Capacitors
— Cc3* 4 OOO mfd @ 50 VDC electrolytic capacutor
—_— ca* 29,000 mfd @ 15 VDC "
Regulators
—_— Q3*  LM323 +5 VDC regulator
— 04* / LM317 adjustable regulator

Miscellaneous

—_— T1* Power transformer 50-60 Hz
Primary: 120/240 VAC
Secondaries: 12 VAC @ 1.5 amp
12VAC@ 1.5 amp
7VAC@3 amp
24 VAC @ 200 ma
—_— F1 2 Y amp slo-blo fuse

All components flagged wtth a (*) must be oriented as shown in the component layout drawmg and
pictorials.
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FROM 10
STEP LENGTH | GAUGE PART TERMINAL | SOLDER PARf TERMINAL |SOLDER
1 6%" #18 PC board A yes C3 lug (+) no
2 8 " #18 PC board B yes Q4 B3 “yes
3 7% | #18 | PC board c yes a4 B yes
4 15" #18 PC board " F yes C4 lug (+) yes
5 6% #18 | PC board G1 yes C3 lug ) o
6 6%" | #18 | PCboard G2 yes C3 lug ) no
7 14" #18 PC board | G3 yes C4 lug () yes
8 9 " - #18 PC board +5 yes Q3 A2 | ves
9 9%’ - #18 7 } PC board +5 yes female pin J2-0 pin 3 yes
10 ‘ 177 #18 PC board +5 - yes female pin J2-1 pin 3_ yes
| _ 120 VAC OPERATION
1 full — T black —_— s1 A no
12 full I white —— | si A no
13 5" — | T1 bik-wht —_— F1 A ‘no
14 5" — T blk-red —_— F1 A no
240 VAC OPERATION
15 e T B black ~— | st A " no
16 —— — T1 white _— T1 bik-red yes
17 ——— —— T1 blk-wht —_— - F1 A no
18 —— ——— | line cord black —_ S1 B yes
19 —— ——— .} tline cord white S F1 _ B yes
20 —— ——— line cord green — gnd lug — yes
21 full ——— | fan A —_— S1 A no
22 full ——— | fan B ——— F1 A no
23 8% —— FD-M B — S1 A yes
24 7% ——— | FD-M w —— F1 A yes
25 8% 718 | C3 lug - yes gnd Tug p— o
26 9" #18 C4 lug (-) yes gnd lug —— yes
27 9%’ #18 C4 lug (-) yes 03 A3 yes
28 10%" #18 C4 lug (+) yes a3 A1 yes
29 12" #18 | C3 lug (+) yes Q4 B2 yes
30 22%" | #18 | C4 lug o) yes female pin | J2-8 pin4 | yes
31 28" #18 C4 lug (=) yes fémale pin | J2-1 pin4 yes

P-OO DF Wiring Table — Cotin_ued on next page




WIRE

FROM '

~ LENGTH

418

TERMINAL

yes

PART

female pin |

TERMINAL

20 pin2 |

294"

#18

- C3 lug

yes

female pin

J2-1 pin2

16"

~ #18

04

no

female pin

420 pin1

24"

#18

04

yes

female pin

J2-1 pin 1
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Configuring the DMAF 1 Disk for the
SWTPC 6800 Computer System and Vice-Versa.

When using the DMAF1 Disk Controller Board with the SWTPC 6800 Computer System, pro-
gram the DMAF 1 Controller Board as follows:

VAR

v 2.)

v 3 ‘ )

A

Plug one shorting block between the center pin and NOR terminal on the NOR/MR head-
er. .

Plug another shorting bIock between the center pin and 32K terminal on the 32K/48K
header. ,

Plug the remaining shorting block between the 4 and the pin immediately below it on
the 31234567 header.

If you are using the DMAF1 Disk Controller Board with a SWTPC 6800 Computer System
with a MP-B2 mother board and MP-A2 processor board, no modifications to the computer system
other than with one of the memory board(s) are necessary. Check to see which boards are being
used in your computer. The nomenclature for each board is printed on the ““TOP” side of the
board.

Modifying the MP-B Mother Board

If your computer system has a MP-B (not MP-B2) mother board, power down the system, un-
plug the connector going to the power supply board and remove the board. Make the following
/'modifications.

1.)

2.)

3.)

4.)

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

Attach and solder an insulated jumper between pin 11 of 1C4 (7400 NAND gate) to pin
6 of 1C6 (745138 decoder) on the “BOTTOM” side of the board.

Attach and solder a separate insulated jumper between pin 12 of 1C4 (7400 NAND gate)
and address line A12 on the “"BOTTOM" side of the board.

Tape the two jumper wires to the “BOTTOM’’ side of the board so they do not break off
or get pinched.

Reinstall the mother board and reconnect the connector going to the MP-P power supply
board.

Modifying the MP-A Processor Board

If your computer system has a MP-A (not MP-A2) processor board, power down the system,
/,eére'fully remove the MP-A processor board and make the following modifications:

2.)

First, check to see that integrated circuit IC15 (second IC from the left on the bottom
row as viewed from the “TOP’’ side) is a DM8098 or 74368. If it has a DM8096 or 74366
substituted the IC will have to be replaced replaced with a DM8098 or 74368.

Carefully cut pin 15 of IC15 from the “TOP’’ side of the board very close to the surface
of the board. Bend the IC pin 15 up and away from the foil trace.

Attach and solder an insulated jumper from now unconnected pin 15 to pin 8 of IC15 on
the ““TOP” side of the board. This effectively grounds pin 15.

Now cut the foil trace connecting pin 10 to pin 13 on IC16 from the “"TOP" side of the
board. €16 is the third IC from the left on the bottom row as viewed from the “TOP”
side. It is a 7420.

Attach and solder an insulated jumper from the now unconnected pin 13 on IC16 to pin
3 of IC7 on the “BOTTOM" side of the board. {C7 is the third IC from the right on the
bottom row as viewed from the “TOP’’ side. IC7 is a DM8097 or 74367.

Cut the foil trace connecting to pin 13 of IC3 on the “BOTTOM" side of the board. IC3
is the 6810 RAM memory on the board. Now run a jumper from pin 13 of 1C3 to pin 12
of |C3 This effectively grounds pin 13 of 1C3. -

1 ™~ - ; 3
4 . R T B O T S U L A
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{+ 7)) Reinstall the modified MP-A processor board on the computer system. NOTE: The pre-
vious modifications have disabled the 6810 scratchpad RAM memory on the processor
board. This was necessary so that an external 8K byte contiguous block of memory from
ADQD thru BFFF (40K thru 48K) may be installed in the computer system for the DOS.
The processor board will not now function at all without this extra memory installed. -
The ROM monitor will not work without RAM memory at memory locations AGGQ thru
AQ7F. The DOS is loaded into locations A@8@ thru BFFF.

Memory Board Modification

Regardless of which processor or mother board your system uses, one of the MP-8M 8K or two
of the MP-M 4K memory boards will have to be modified for operation from A@®® thru BFFF (40K
thru 48K) where the scratchpad and disk operating system (DOS) reside. The MP-A processor
board should have already been modified for external memory from AQPO thru BFFF. If you are
using the MP-A2 processor board, it will be necessary to switch OFF the RAM dip switch on the
processor board once the modified memory boards are plugged onto the computer system.

Y

Modifying the 4K MP-M Memory Board

To modify the MP-M memory 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
IC22 and connector pin A15. 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
light gauge hookup wire connect pin 6 of IC22 to connector pin A15. Using a separate piece of
hookup wire connect pin 4 of 1C22 to pin 2 of 1C24. Check your modifications and wiring for
accuracy. This completes the modification. Use the table below to determine the proper position
for the address select programming jumper which must be installed on the memory board. One 4K
board must be modified and jumper programmed for #2. Another 4K board must be modified and
programmed for #3. This will provide RAM memory from AQQOQD thru BFFF,

TABLE 1
MP-M Memory Address Assignment Table (Hex above 32K)
Programming  Memory Quandrant (K of memory) Starting Address Ending Address
Jumper # 1 ABo@ A3FF
2 A400 ATFF
2 3 ABDO ABFF
4 ACGO AFFF
1 BOGO B3FF
2 B40Q B7FF
3 3 B80Y BBFF
4 BCOO BFFF
MP-M/MP-MX Memory IC Assignment Map .
Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit @
Quadrant 1 (1K) IC15 1C13 IC11 1C9 1C7 IC5 IC3 1C1
Quadrant 2 (2K) iC16 IC14 1C12 IC10 1C8 1C6 IC4 IC2

Quadrant 3 (3K) 1C40 ' IC38  1C36  IC34  IC32  1C30. IC28 1026
Quadrant4 (4K) 1C25 ° 1C39  1C37  IC35  IC33  IC31  IC29  1C27

00 hex = 0000 POOD binary 08 hex = 0000 1000 binary
D1 hex = 0OOO BOO1 binary 10 hex = 0001 OBOO binary
02 hex = QOGO BB10 binary 20 hex = 0010 000D binary
B4 hex = 0000 0100 binary 40 hex = 0100 00OV binary

80 hex = 1000 0000 binary
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Modifying the 8K MP-8M Memory Board

'// To modify the MP-8M memory board for operation above 32K first flip all of the address
select slide switches on the memory board to their OFF position.’ For operation from 40K to 48K
(8000 to 9FFF) solder a piece of light gauge hookup wire from pin 1 of 1€22 to pin 10 of IC18.
Check your wiring for accuracy.‘/This completes the modification. Table Il gives the new memory
assignments for each of the memory integrated circuits. All of the switches must be left “OFF".

The board is now corifigured for operation for AGPQ thru BFFF.

TABLE Il

MP-8M Memory Address Assignment Table (Hex) above 32K

Half of Memory Starting Address
lower AQDD

upper BOOO

Ending Address
AFFF
BFFF

- MP-8M Memory IC Assignment Table

Bit 7 Bit6 = Bitb Bit4
Lower 4K i1C7 1C6 IC5 IC4
- Upper 4K IC15 1C14 1C13 IC12

Bit3 Bit 2 Bit 1 Bit 9
1C3 IC2 IC1 1ICO
1C11 IC10 IC9 1C8

Hex to Binary Conversion

00 hex = 00O OOPO binary
@1 hex = BP0 GOO1 binary
02 hex = OOOO OO10 binary
04 hex = OOOO 3100 binary
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08 hex = 0000 1000 binary
10 hex = QP01 OO binary
20 hex = 0010 OO0D binary
40 hex = 0100 ¢00Q binary
80 hex = 1000 VGOV binary
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Getting It All Together

Before attempting to check out the DMAF1 Disk System, let’s go thru the hardwaré just to
make sure everything required is plugged in and configured properly. First of all the computer sys-

tem must have a minimum of 20K of RAM memory installed {24K recommended) with 8K posi—j
tioned from A@PQ thru BFFF (40K thru 48K). The remaining 12K thru 32K of RAM must be the

contiguous memory starting at memory location 0000.

If your system has a MP-B (not MP-B2) mother board, it must be modified as per the instruc-
tions in the precedmg section of this manual. If your system has a MP-B2 mother board, no mother
board modifications are necessary.

If your system has a MP-A (not MP-A2) processor board, it must also be modified as per the
instructions in the preceding section of this manual. If your system has a MP-A2 processor board,
it will be necessary to switch the DIP switch marked RAM on the MP-A2 board to the OFF posi-
tlon

Before attaching the disk and its controller board to the system, it is suggested that you run
memory dlagnostrcs on all areas of RAM memory in the system. If there are any signs of problems
especially on more than one of the memory boards, make sure you are not drawing too much power
from the computer system’s power supply. It is suggested that your memory boards not draw a

total of more than 7.5 amps from the power supply. Each MP-M 4K and MP-8M 8K memory board’

consumes approxnmately 1.5 amps. The advantage of the 8K board is, of course, that you may have
twice as much memory for the same amount of power. The 16K/32K dynamic memory boards now
available consume approximately 1.5 amps.

Most of the SWTPC memory diagnostics are loaded into the scratchpad RAM memory from
AGO0 thru AP7F so when you run the memory diagnostics on the 40K thru 48K memory board(s)
start the diagnostic at AQ80 rather than AQPB otherwise the diagnostic will destroy itself.

At the time of this writing three monitor ROMs are available for the SWTPC 6800 Computer
System.

The newest monitor and the one suggested for those DMAF1 owners with an MP-A2 proces-
sor board is DISKBUG® . DISKBUG®is presently the only monitor containing a boot for the
DMAF1 disk system. The SWTBUG® and MIKBUG® monitors require that this bootstrap program
be entered by hand. The bootstrap, for those confused, is a short program that configures the disk
controller and initiates the loading of the disk operating system (DOS) into computer memory.
'DISKBUG®may be installed only on a MP-A2 processor board. |t is a preprogrammed 2716 PROM

_and is installed in one of the PROM sockets. It sells for $60.00 ppd. in the continental U.S. #DISK-
BUG-2716.
.~ Although the SWTBUG®ROM contains a disk boot, it is for the SWTPC MF-68 Mini-Floppy
Disk System and is not compatible with the DMAF 1 disk system.

Unlike SWTBUG® and MIKBUG® , DISKBUG® has been written ‘to operate with a MP-S serial
interface only and will not work with a MP C control interface.

For those who do not have the DISKBUG monitor, the eighty-byte program may be entered
by hand using the monitor’s memory examine and change function. Once entered it may be saved
to cassette tape (if available) or blown in a 2716 EPROM by the user with a MP-A2 and MP-R
EPROM programmer, for future convenience. The code for the boot is listed in the appendix of the
DOS User’s Guide. :

Once you are sure that the computer system’s memory is good, remove power. Check over the
DMAF1 controller board once more for proper soldering and correct installation of the shorting
blocks as detailed earlier in this manual. Carefully install the controller board onto one of the
unused 50-pin board positions on the computer mainframe. Make sure the board is seated properly.

- With nothing plugged onto the connector along the top edge of the controller board, apply power
to the computer system, The terminal should respond with the monitor’s prompt. Use the monitor’s
memory examine/change function to write a 55 into hex location 90@@. Using the same function,
go back ‘and read hex 90@@. 1t should still contain a 55, If it does not, then data is not being written
to and/or read from the DMA chip on the disk controller board. Now try writing a 55 into hex
location 9022. Using the memory examine and change function, go back and read hex 9022. It
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should still contain a 55. If it does not, then data is either not being written to and/or read from the
disk controller chip on the disk controller board.

If you have a voltmeter handy, measure the DC voltage of the rightmost lead of the voltage
regulator, 1C using the center lead as a ground. It should measure +5 VDC +5%. Do not continue
assembly if you have difficulty with any of these three tests. Instead, remove power, remove the
controller board and: recheck component installation and orientation. Check carefully for missed
solder connections, soldér and foil bridges or breaks. If you cannot find the problem, carefully
pack up just the controller board and return it to SWTPC attn: ‘“Repair Dept.” with a description

- of the problem,

If the board successfully performs the previous tests, continue with assembly. Power down
the computer system.véet the disk chassis base pléte within four feet of the computer system main-
frame Set each of the two disk drives vertically onto the base plate so the circuit boards attached
to the drives face to the right./Place the drive programmed for @ on the left and the one program-
med for 1 on the right. This is important. Do not get them reversed“Make absolutely sure the line
cord for the disk system is not attached to an AC receptacle. ‘Attach the three-pin AC power
connectors JO-@ and J@-1 to the rear of each of the disk drives/ The three-pinned connectors are
interchangable and their length should dictate which cable connects to which drive¥Attach the four-
pinned DC power connectors J2-0 and J2-1 to the rear of each of the disk drives.,The four-pinned
connectors are interchangable and their length should dictate which cable connects to which drive.

AC CONNECTOR JO

DC POWER ﬂ AN YOE Ac
CONNECTOR
CONNECTOR J2 = "’/””(OPHON)

‘Ql/
\
3\

SIGNAL CONNECTOR J1

Connector Locations

¥ Run the three-pinned miniature connector from the FD-M motor control board thru the %' x
4" opening on the rear to the right hand drive (1) from the outside.This connector must be orien-
ted as shown in the drive programming pictorial earlier in this manual and plugged onto the JPR 3
and JPR 2 posts.\/ft is important that the JPR 3 terminal connect to point S and the JPR 2 terminal
connect to point T on the FD-M motor contro! board. Getting these reversed will not damage any-
thing but will prevent the drive motors from functioning, so be careful.

Now attach the terminating PC connector of the flat ribbon cable to the drive 1 (the rightmost
drive)./The connector may be keyed and if so will go on only one way. If not, orient the connector
so the tracer on the flat ribbon cable is nearer the side of the PG connector with the cutout! Attach
the adjacent PC conne?@r of the flat ribbor}cable to drive @ (the leftmost drive) using the same
orientation proceduresi/Now plug the remaining flat ribbon connector onto the controller board
connector along the top edge of the board. The connector may be keyed and thus'will plug on only
one way. If not, orient the connector so the tracer on the flat ribbon cable-is nearer the left edgé
of the controller board as viewed from the front of the computer system? Double check all wiring
for accuracy.

The following information should be read to familiarize you with diskettes and their use in the
system. Read it carefully before proceeding with the diagnostics.

Final Checkout
Using the Disk System

The DMAF1 Floppy Disk System is designed to be as straightforward and easy to use as
possible. There are certain things that the user must be aware of, however, for correct operation.
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All RAM memory in the system must be operational for the disk to operate properly. If any
doubt exists, run the memory diagnostics to verify correct operation.

~ Loading Fiexible Disks

SN

A. FLOPPY DISK IN LOAD POSITION 8. FLOPPY DISK LOADED

Fiexible Disk Loading

] Having the write protect notch on a diskette closed with a piece of tape will allow the diskette
to be written on. Leaving thé notch open will disable write privileges.

]

(o]

©

WRITE-ENABLE
/STICKER '
' 1, n Y

Write-Protect Ootion
The LED’s on the drives are drive select/head load lights and are activated only when the head
for a particular drive is loaded on a diskette. They are not power indicators.‘

" The disk controller has been designed to load the head and turn on the drive motors only when
necessary. When the computer requests data from the disk both motors will activate and the correct
head will load. After the information has been retrieved the head will unload, and after approxi-.

“mately 60 seconds, both motors will turn off. : '

Just like cassetfe tapes, diskettes are made of magnetic materials and can be erased by stray
magnetic fields. Also, it is ah excellent idea to back-up all important disks on a spare diskette.
The following precautions should be followed concerning diskettes.

1. Return the diskette to its storage ehvelope»whe_neyer it is removed from a drive.
( N 2. Keep diskettes away from magnetic fields and from ferromagnetic materials which might
N become magnetized. Strong magnetic fields can distort recorded data on the disk.
3. Replace storage envelopes when they become worn, cracked or distorted. Envelopes are

‘ ae/S[QHGd to protect the disk. ¥

To load a flexible disk, simply depress the pushbutton located on the center of the loading:
handle. The loading handle is spring loaded and will then expose the load aperture.
~ Insert the flexible disk in the load aperture with the label toward the operator and facing the
loading handle (see figure). Ensure that the flexible disk is inserted fully within the drive.
Grasp the bar on the loading handle and close it firmly; it will lock shut.




4. Do not write on the plastic jacket with a lead pencil or ball-point pen. Use a felt tip pen.
5. Heat and contamination from a carelessly dropped ash can.damage the diskette.
6. Do notexpose diskettes to heat or sunlight.
7. Do not touch or attempt to clean the disk surface. Abrasions may cause loss of stored
/data
8. Flexible disks must be in the same temperature and humidity environment as the dtsk
drive for a minimum of 5 minutes before installing the diskette in the disk drive. _These
environmental requirements are as follows:
'Temper_ature B500F (100C) to 1259F (51.6°C);
‘maximum gradient of 200F (11.19C) per hour
Relative 8% to 80%, maximum wet bulb
Humidity 850F (29.40C)
Diagnostics
/ It is recommended that you try running the two following dxagnostlcs before attempting to

boot the disk system. Power up the computer system and the DMAF 1 disk system. The disk system
is on when the cooling fan runs. If you do run into a problem, try to pin it down to the DMAF1
controller board, motor control board, power supply or one of the disk drives. If you appear to be
having a problem with a particular drive, reprogram them both so that drive @ is drive 1 and vise
versa, I it is a drive problem, this should confirm it. If you do. run into some kind of problem(s)
check the following:

1.)

2.)

3.)

4)
 blocks.

* Make sure there are no cold solder joints or foil bridges on the controller board. Also

7.)
8.)
9.)
10.)
11.)
12))
13.)

14.)
15.)

Make sure you have at least 12K of continguous RAM memory from Q0000 thru 2FFF
(0-12K).

Check to see that you also have 8K of contiguous RAM memory from A@80 thru BFFF
(40K-48K).

Run the memory diagnostics and verify this memory to be good.
Make sure the DMAF1 disk controller board is properly programmed with the shorting

make sure all components are installed and oriented correctly.

Make sure the DMAF1 disk controller board is plugged onto the computer system and is
properly seated.

Make sure the flat ribbon cable is plugged on the disk controller board and.is oriented
correctly.

Make sure the flat ribbon cable is plugged onto both disk drives and is oriented correctly.
Check the orientation very carefully.

Make sure the J2-@, J2-1, JB-0 and JB-1 power connectors are plugged into their mates on
the back of both drives.

Make sure the miniature connector going to the FD-M motor control board is oriented
properly and plugged onto disk drive connector pins specified in the instruction set.

Confirm that the cooling fan on the disk system is running. It should run whenever the
disk system is turned on.

Make sure you have modified your computer’s MP-A processor and MP-B mother boards
if applicable and have flipped the RAM switch OFF on the MP-A2 processor board if
applicable.

Run the REGTEST diagnostic (details follow).
Run the STEPTEST diagnostic (details follow).
Try booting the system (details follow) if the diagnostics run correctly.
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v REGTEST
L7 ' :
The REGTEST diagnostic can be used to verify that the various registers on a DMAF 1 disk
controller board are being accessed properly. REGTEST assumes that the disk drives are connected
totheconﬂoHeramﬂpowermapphedasdeaw&md|nthecheckoutnmnucnons

To use the REGTEST diagnostic, the code must be entered into the computer instruction by
instruction using the memory examine and change function of the computer’s monitor. Program
execution should then be started at hex location 0100 by either setting AB48 and AQ49 to 0100
and typing G or by typing J 8100 depending on your monitor. REGTEST will then check each
register and will alternately select drive @ and then drive 1. Correct drive selection is indicated ‘if the
LED on the front of drive @ lights briefly and if the LED on drive 1 lights briefly when the one on
drive @ goes out. Both LEDs should never be on at the same time. Both drive motors should be run-
ning. If any register errors are seen an X will be displayed. If no errors are seen a + will be displayed.:
The diagnostic should be allowed to run until 256 +'s have been displayed.

REGTEST may be exited by depressing the RESET switch on the computer. A diskette need
not be installed in the drive.

NAI REGTE <"
D100 TE 50 00 START Lo EETO00
QLoD Fa o 1 &1 LA E EYTE
Olos B7 0o TAE STORE IN ALL LOCATIONS
0103 E7 01 =Ta B _
Q10A ET G ZTA E
010C E7 OX ZTA E
OIOE E7 21 ZTA B
0116 T oz ST B
0112 E7 ZZ =TA E
0114 EA GO Lon ZTART READING LDATA
Ol1ls 200 =7 ECh
0118 EA O1 LDa B
=O11A 20 =23 ESR TEST
0112 E& O V Loa B 3,0%
UIlE 2L ZF EER TEST
G120 Ei QX LDA E =, X
G127 20 2R ESR TEST
Olzd Es 21 LA B %21, x
Glee =00 27 ESR TEST
Uliz Eo 22 LOA B 377, X
ClaA =0 23 ESR TEST
012 25 Loa E £, X
G1ZE =20 1F ESR TEST
”1?“'75 U1 41 ING EYTE
0123 26 CE ENE ETART
01 3 Ss FE LOA A #3%FE SELECT DRIVE 0
OI=7 B7 96 24 STA A DRVRES
1 -_nﬁ =0 1E ESR OELAY
0130 =34 FD LOA A #EFD SELECT DRIVE 1
O1zE E7 90 24 ZTA & DRVREG
G141 =200 17 | S LOELAY
(j)i qo o=s TR LD A B o _
314S ED E1 O d=R OITEFE

—Continued on next page—
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DIdE ms er a LD

A HEFF

G1AN BT (R =Téa A DRVRER
SEAn o Eq ERgy ZTART “TORE NEW LATA
Ol#F F1 O1 s TE=T NS EYTE
D158 27 o5 EBED it
G154 2 =g LDA A 4 x ERROR Foiwg
0154 EL El pi IR DUTEEE -
C157 @y X RTE '
UISA CE FF e DELAY  _pyx BSFFEF
0180 o DEC LEX
OISE Zs Fp ENE DEL
D140 T3 RTS
S O OV Te EYTE FIE 00

STEPTEST

ouputs no information to the user—if the heads move back and forth across the diskette proper
operaﬁonisasmuned.

NAM STEFTE:ST
G100 ZE 30 Z0 ZTART Loix #CDMREG
0103 e FE LbAa E HSFE SELECT DRIVE ©
g1o05 g7 0 =TA E 4, X
Q1G7 Ed O LA E O, X WAaIT LINTIL READY
D107 05 20 EIT k& HEZOG
VIOE e pznoo ENE START
G100 O Lo LOA B gog REZTORE
DLOF E7 e STA B o, ‘
U111 =p 1z EzZR WATT WATT UNTIL THRiL
G113 ma 3= Lo E #75 TRACE T
Ol1s g7 O =Ta E X
U117 =2 = EaR LEL 7= DELAY
0119 . 1= Lo | HE1: SEE
OllE‘E7 00 . =TA E G, x
0110 20 ng EZR WAIT
O11F 20 £ ERA LEIE
G171 E7 00 EXEr "STA L 0, X
012z ap a7 EZR DEL zs
0125 g GO Warr Loa [ O, X LOoF UNTIL 1771 THRU
0137 s G 1 EIT k& #1
G179 o Fa ENE WAIT
O12E 3% RTE
Glzio =p GG DEL 73 EZR DEL1g 1
O1ZE =0 O LEL14 EzR DEL
0130 Iy LEL, RT=




Booting the System

If you do not have an MP-A2 processor board with the DISKBUG® monitor installed, it will be . .
necessary to enter the code for the bootstrap program by hand using the memory examine and
change function of the monitor. The instructions and listing for the bootstrap program are contain-
ed in the DOS User’s Manual. The boot will load the disk operating system from a system diskette
installed in drive @ {the left drive) only. Make sure the door on the disk drive is closed after inserting
the diskette. u '
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How It Works

The DMAF1 disk system can be broken down into four major parts: disk controller board,
motor control board, power supply and the disk drives.

Disk Controller Board

The purpose of the disk controller board is to interface the disk drives to the computer system.
Most of the control logic for the drives is handled by 1C22, the 1771 disk controller chip. Since the
data exchange rate between the computer system and the disk controller chip is a little too fast for
a byte by byte transfer, a 6844 direct memory access {DMA) chip IC6 is used for disk data transfers
between the 6800 Computer System and the 1771 disk controller chip. Much of the logic on the
disk controller board is provided for interfacing these two chips together and to the rest of the
system. Eight bit latch 1C25 is used for drive and side select.. It is a write only register and may be
accessed at hex 9024. Timer 1C24 is responsible for feeding the motor control board which turns
the disk drive motors off if they have not been accessed for ' sixty seconds or so. This reduces
drive and media wear and cuts down noise. Integrated circuits 1C7, IC8, IC9, 1C10, IC11 and IC12
are part of the clocked data separator that is external to the 1771 controller ¢hip. The advantage
here is that there are no adjustments to be made as with some data separators. The data separator
internal .fo the 1771 is not reliable at the 2.0 MHz clock rate. Address decoding for the board is
provided by integrated circuits 1C4 and I1C5. The board uses a 1K block of memory addresses any-
where from 32K thru 40K or 48K thru 54K jumper programmable. Bidirectional transceiver 1C1
and buffer IC2 buffer the address lines to and from the board.'VQItage regulator 1C29 supplies +5
VDC power for the board while zener diodes D3 and D4 provide the +12 and -5 voltages required
by the 1771 disk controtier chip.

FD-M Motor Control Board

The motor control board turns AC power to the disk drives motors on and off as determined
by the timer on the controller board. Integrated circuit IC1 on the board is an optically coupled triac
which in turn drives Q1, a larger triac. The optical coupling is required to isolate the disk system’s
ground from the AC power line. NOTE: The motor control signal from the disk controller board is
fed to two unused pins on both of the disk drives thru the flat ribbon cable: The miniature three-pin
connector on the motor control board must be plugged onto these unused pins on one of the two
drives otherwise the drive motors will not turn on. The orientation of the connector is important.

Check the instruction set for complete details. Some of the components on this motor control.

board are connected to one side of the AC power line whenever the disk system’s line cord is plug-
ged into an AC receptacle regardless of whether or not it is turned on or running. Therefore, exer-
cise extreme caution and never put your hands or tools near the board while the disk system is
plugged into an AC receptacle. '

P-200DF Power Supply

The power supply on the disk system is just about as simple as you can make it. The secon-
daries of the transformer are wired to provide 7 VAC and 24VAC outputs. These in turn are recti-
fied by separate full wave bridge rectifier circuits providing +9 VDC and +30 VDC outputs. These
outputs are then run thru separate integrated regulators Q3 and Q4 to vield the +5 VDC and +24
VDC outputs required by the disk drives. Power for the disk controller board is supplied by the
6800 Computer System.
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# Final Assembly

If everything seems to be working properly, you may-now fasten down the disk drives and in-
stall the cover./Turn the power off and unplug the line cord on the disk system. Carefully turn each
of the disk drives so they set flat on the chassis baseplate with the LED indicators nearer the bot-
tom of the chassis.YLet the plastic front panel of the disk drives overhang the front of the chassis.

¥Make sure that none of the ipter-connecting cables are twisted or sandwiched between the disk
drives: and_ chassis base plate¥ Charefully lift up the front of the chassis and secure the disk drives
with #6-32 x %" screwsV'Six are used to hold each drive in place. Install all of the screws finger
tight until all twelve have been installed then tighten the screws being careful not to overtighten.
Thedisk drive castings are aluminum and strip easily. ’

Before installing the _cover, snap the two tinnerman nuts into the 3/16" holes on the sides of
the chassis back panel’ Carefully check once more to make sure that all of the interconnection
cables are routed properly and that nopé are crimped? Route the flat ribbon cable so it lies neatly
:in the slot provided in the back panel. Carefully. install the cover so that the center mountmg hole
on each side aligns with the one in the disk drlve)./éecure the cover using six black 3/8" screws.
Here again be careful not to overtighten the screws.

IN CASE OF PROBLEMS

If your DMAF1 Disk System fails to operate properly we suggest that you first go back and
double check all component installation and orientation. Be sure that they are turned as shown on
the drawings and that each is the correct part number. The majority of problems turn out to be in-
correct assembly. Using the printed pattern as a guide look over the board for solder bridges. Acci-
dental solder bridges are the second most common problem in kits that are returned for repair. Be

sure that all programming jumpers called for are in place and that all connections have been sol-
dered.
If you suspect that one of the CalComp 143M disk drive units is not working properly you

may reprogram the drives and interchange the two. If your suspicions are correct remove the drive
and return it to us for testing. Do not attempt to adjust, or repair the drive unit. Special equipment
and tools are required and considerable damage can be done by attempting to work on these units
without proper training.

If you have difficulty getting the disk system to work, repair services are available, however, it
is advisable to try to determine which element of the system is not working and return only that
portion rather than the entire assembly. The power supply circuitry is very straightforward and may
be checked with a DC voltmeter. If it has a problem and you cannot repair it yourself, remove the
power transformer and disk drives and return the entire chassis base plate. Do not return just the
power supply board itself. |f the disk drive motors do not turn on it is more than likely a problem
with the disk controller board rather than the motor control board. If you have to return any part
of your system, it would be a good idea to include your supplied system diskette containing the
FDOS. Repairs are performed for a flat labor charge per item plus parts and postage.

Item A Labor Charge
Controller board and Cable . . .. ot ittt e e e e $35.00
POWEE SUPPIY. ot v e e e e e $15.00
Y1 SQo [ 17 R depends on individual drive

If we find that the controller board, drive or power supply is functional as received and does
not require service, the Checkout Charge is $15.00 )
A confirmation sheet will be sent upon receipt of the kit. Please do not ask for a detailed re-

port on exactly what was done in repairing your unit as we cannot provide this service.
It is not necessary to enclose any funds with the kit, you will be billed for authorized repairs.
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SHIPPING INSTRUCTIONS

Pack in a large carton with at least 3 inches of padding on all sides. We will not service a kit if
there is any postal damage until the claim is settled.

Include all relevant correspondence and a brief description of the difficulty.
Ship prepaid by UPS or insured Parcel Post. We cannot pick up repairs sent by bus.

Ship to: 7 ‘
Southwest Technical Products Corp.
Repair Department - Digital Group
219 W. Rhapsody

San Antonio, Texas 78216




