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WARNING O "

This product is a Class A commercial digital device. This
equipment generates, uses, and can radiate radio frequency
energy if not installed and used in accordance with the

installation manual and may cause interference to radio : Enclosures and Motherboards
communications. It has been tested and found to comply with

the limits for a Class A computing device pursuant to hnical Manual
Subpart J of Part 15 of the FCC Rules, which are designed to . Tec

provide reasonable protection against such interference when | and Installation Guide

operated in a commercial environment. Operation of this i
equipment in a residential area 1is likely to cause |
interference, in which case users will be required to take
whatever measures may be required to correct the
interference at their own expense. i.

YOU MUST INSTALL SHIELDED EXTERNAL CABLES
WITH THIS EQUIPMENT TO REDUCE O Q/

RADIO FREQUENCY INTERFERENCE (RFI) |
AND MEET FCC REQUIREMENTS, '

L. _ B . & BHelBs _ i B .. Bek. B | |
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Introduction

This document is the technical manual for the Enclosure 2,
the Enclosure 3, the Drive Enclosure, the High Speed
Motherboard and the standard motherboard. It is intended as
an installation guide for these products and a reference for
engineers and technicians who need to understand how these
products function in a CompuPro computer system.

This manual is divided into six sections: a general guide
for installation of CompuPro enclosures and a section for
each of the product types documented. The appendices at the
end of the document list the specifications for each product
and references for further information.
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Installing the System and Drive Enclosures

Caution: Computer enclosures can be very dangerous il not
worked with carefully. They contain voltage sources that
can be lethal as well as fan blades that can causc injury.
Be cxtremely careful not to touch any exposed wiring while
the system is on. Never wear mctal jewelry or watches and
never wear a tie or other loose or dangling piece of apparel
while working on a system. If system power must be on while
the cover is removed, place a sheet of 6" by 19.5"
plexiglass over the power supply arca for protection.
Follow good shop practice when working on this equipment!

Unpacking the Enclosure(s)

Open the large cardboard box and carefully remove the
cnclosure from the packing material. Place the unit on a
flat surface and inspect the outside of the enclosure for
any signs of shipping damage. Find and remove the power
cord and put it aside for the moment.

The enclosure has bcen shipped in packing materials that
hclp prevent damage during shipping. Save these packing
materials for shipping the system later. Repacking the
cnclosure in the original container gives you the best
shipping protection.

There should be an invoice with the shipment, Use it to
verify that all components have been received. We suggest
you file the invoice for future reference.

Note: Warranty service requires proof of purchase.

To prevent shipping damage, a floppy drive is shipped with a
cardboard shipping disk inserted in the drive slot. Be sure
to remove this disk before using the drive. Save this
cardboard disk with the shipping materials. If you neced to
ship the drive enclosure, or if you move it, be sure to
replace this cardboard disk in the floppy drive.



Rules for Proper System Installation

e Install systems only in clean, well ventilated locations.

Systems should not be installed where the temperature or
humidity goes to grecat extremes, They also should not be
installed in dusty or dirty locations.

e Install systems only on stable surfaces.

Never use furniture that is weak or might be knocked over
or bumped into.

e Leave adequate space around the system for ventilation.

Note that the air flow is into the fan and out the left
side of the enclosure., Both of these areas should have
at least three inches of free space for proper air
circulation and system cooling.

e Insure that system power is clean, stable, and has a good
ground.

Never connect a computer to outlets that are shared with
other equipment, such as copiers or air conditicners.

Make sure there are enough power outlets for the system
and all the peripheral devices.

® Insure that all cables are neat and Iabél:d.

Long drive cables should be bundled with rubber bands so
they won’t be tripped over. Cables that can be screwed

to the chassis should be. Label both ends of each cable
and the connector that they plug into.

e Use only good quality shielded cables.

Tpc use of poor quality or improperly installed cables
will lead to unreliable system operation.

AII_ c?blcs to external devices must be shielded from
emitting RF1 (Radio Frequency Interfercnce).

Allow yoursell room to get to the front and to the back of

the computer comfortably. You necd access to both of these
arcas to install the system.
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System Eanclosure Installation

Installation of the system enclosure consists of testing the
enclosure, inserting the boards into th¢ motherboard, and
attaching the cables to the backpanel. If this 1§ a rack
mount enclosure, refer also to the instructions on the Rack
Mount Enclosures section of this chapter.

Testing the Enclosure

Remove the six (desktop) or four (rack mount) 6-32 screws
holding the cover onto the chassis and remove the cover.
Inspect the inside of the enclosure for any visible problems
and verify that;

e All power supply connections are secure,

e The enclosure has no forcign objects inside.
@ The fan spins freely when touched.

e All mechanical connections are sccure,

Connect the line cord to the enclosure, turn the power
switch ON, and verify that the fan spins freely and the
RESET indicator lamp glows.

Note: For the Enclosure 3 RESET lamp to glow or to test the
Enclosure 3 motherboard voltage, there must be at least a 3
amp load on the +5 volt line. This load may be supplied
cither by a resistor load or by three or four boards

inserted in the bus.



With the power ON, use a calibrated voltmeter set to DC
volts to check that the enclosure voltages match those in
Table 1. Mecasure the voltages on the power supply connector
to the motherboard.

Table 1: Enclosure Voltages

Pin No. Color  Enclosure 2 Enclosure 3

| and 5] Red +8 to +10 YDC +5 YDC +3%
2 Grey +16to +18 VDC  +12 VDC +3%
52 Purple -16 to -18 VDC -12 VDC +3%
20, 50, 53, —

70, and 100 Black  GND ref. (0 V) GND ref. (0 V)

If the volt.agc 1s out of specification, refer to the Power
Supply section of the chapter that covers the enclosure.

Next, measure the voltage on the nut holding Ul to the
motherboard. This voltage should be nominally +2.8 volts,
but can range from +2.7 to +3.0 volts. This is the
motherboard terminator voltage and is very critical. If it

1S not within the specified range, return the board to the
factory for repair.

After verifying power to the motherboard, turn

S the systcm
OFF. The RES_,ET button will glow for some time due to the
stored charg_c in the power supply. You should wait for it
to stop glowing before proceeding to set up your system.

Q
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Inserting the S-100 Boards into the Motherboard

Refer to the operating system installation guide for the
proper switch and jumper settings for CompuPro opcrating
systems. Recfer to the board technical manuals for further
information on board installation.

Caution: CompuPro boards may have on-board regulators or
they may be unregulated. Use only boards with regulators in
an Enclosure 2 and unregulated boards in an Enclosure 3.

Use the following guidelines in inserting boards into the
5-100 slots:

e CPU boards should be placed in or near the center slot.

@ A DISK ]A (or B) board should be relatively close to the
CPU board (within five slots).

¢ RAM boards should be the closest boards to the CPU board.

@ Console and disk I/0O boards should be placed close to the
backpanel. Those 1/O boards that have connections to the
bottom of the backpanel should be placed closest to the

backpanel,

e If there are any spare slots in the system, they should
be left near the boards that create the most heat. If
there is only one, leave it on the component side of the
CPU board; leave a second slot on the component side of

the DISK 3 board.



[nstalling Internal Cables

For guidclines on where to attach the cable connectors to I
the backpancl, refer to page 15. 1

Refer to the board technical manual for specific

instructions on connecting the internal cables to the : i
enclosure in addition to the following general instructions. Q

Note; FCC regulations require that cables to external
devices be shielded from emitting RFI. This requires that
provision be made to ground external shiclded cables to the
chassis. CompuPro RS-232, PC VIDEO, and network internal 1
cables all provide this ground. To provide a8 shield ground |
for a parallel cable, use an RFIl 1/0 shield (illustrated

below) at the parallel cable connection to the system back
panel.

Figure 1: RFI I/O Shield

VO PIN CONNECTOR

VO SHEILDS Q

When you attach a ribbon cable to a CompuPro board, attach
the socket connector so that the stripe (Pin 1) iIs to the
left as you face component side of the board. Install the |
cables within the system in such a way that they do not come *
into contact with the fan during system operation.

g —
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Attach a connector which has mounting ears to the backpane!
as follows:

@ The pins face outward and the stripe on the cable (Pin 1)
is at the top or right as viewed from the back of the
cnclosure.

® The nut and lockwasher are inside the enclosure and the
screw and flat washer are outside the enclosure.

¢ The RFI shicld is between the connector and the
backpancl.

Figure 2: Ribbon Cable to Backpanel Connection

BACK PANEL

RFI HO SHIELD

)f:@
\ FLAT WASHER

RIBBON CABLE

LOCK WASHER

Drive Enclosure Installation

If this is a rack mount enclosure, refer to the instructions
on the Rack Mount Enclosures section of this chapter.

Attach the power cord and turn ON power to the enclosure.
The fan should spin freely. Turn the power OFF to the
cnclosure. To connect this enclosure to the system
enclosure, refer to the External Cabling section ol this

chapter.

Note: Refer to the scction on Changing the Drive
Configuration in the Drive Enclosure c_hapter if you are
adding drives to a system that 18 conﬁgu.rcd as a s_mglc
unit (such as a 286/80 that you ar¢ upgrading by addmg_a
sccond hard drive) or if you are making any other changes in

drive configuration.



Rack Mount Enclosures

The rack mount versions of the system and drive enclosures
conform to the EIA RS-310 standard. The front panel is 19"
wide by 7" high for the system enclosure and 8-3/4" high for
the drive enclosure.

The rack mount system enclosure consists of the basic system
enclosure chassis, a cover, and a front panel. The rack

mount drive enclosure does not us¢ the same chassis as the
desktop model.

The following mounting hardware is shipped with the
enclosure:

e Two 21" three-section slides, CompuPro No. 1450-0750,
e Two 7" slide extenders, CompuPro No. 1410-1014, and
e A varicty of screws, nuts, bar nuts, and rcar support

brackets to accommodate almost any rack or cabinet.

Use the following steps to mount the enclosure in a rack or
cabinet:

Step 1. Attach the chassis slides to the enclosure.

Detach the chassis section (the inner section) from one slide.
Place t_hc chassis section against the enclosure so that the
holes lie flat against the five slide mounting holes. These
holes are at the top of a drive enclosure and about two-

thirds of the way down on a system enclosure.

Attach the chassis section to the enclosure with five of the
10-32 pan or binder head screws.

Repeat for the second slide.

e

Q
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Step 2. Maitch the distance between the fromt and rear rails
to the slide length.

The distance between the front and rear rails should match
the combined length of the slide and either the rear support
bracket or the slide extender.

If the rear rails are adjustable, set them to the distance
desired.

Attach cither the slide extenders or the rear support
brackets to the rail mounting sections of the slides with
10-32 screws and nuts or nut bars.

Step 3. Altach the slides to the mounting rails.

Carefully check the hecight for mounting the shides. Note
that the center of the slide is 4-5/8" from the top of the
front panel on a system enclosure and 1-3/4" from the top of
the front panel on a drive enclosure.

Use the appropriate mounting hardware to mount ¢ach slide to
the rack or cabinet rails. Use the flat head screws if a
flush mount to the front rail is needed.

Step 4. Mount the enclosure in the rack or cabinel.

Pull the slides out to their fullest extension. Carefully
insert the chassis sections into the rail mounting sections
of the slides, sliding them in until they lock. Then push
the entire enclosure towards the rails until the front panel
is flush with the rack or the front of the cabinet. If you
wish, you may attach the front panel to the mounting rail
with four additional screws (not provided).

External Cabling

Always use shielded cable between the system and the
external drive.

When you install the ribbon cables between the system
enclosure and the drive enclosure, Pin | shn.uld always be on
the right as you face the backpanel from behind the box,

CompuPro recommends that you follow the guidelines set out
in the following pages when building RS-232 cables.



We recommend the following cables. These cables provide six
conductors, which is more than enough for almost all
installations. The minimum number for most applications is
five conductors with shield.

e For normal installations use Belden or equivalent 9631
cable, 6 conductor, 28 gage, foil and braid shield, PVC
insulation, UL Recognized 2464 for 300V, 80C.

e For Plenum installations use Belden or equivalent 83506
cable, 6 conductors, 24 gage, foil and braid shield,
Teflon insulation, NEC Article 725-(b), Class 2 Circuits,
UL Classified for 200C, Subject 13. This lower
capacitance may be a factor in installations using the
SPIO and System Support 2 boards where baud rates of
38,400 are possible.

Always use mct_al DB-25 shells or metalized plastic shells
when constructing a cable. These shells complete the

;hlicl:lding of the cable, and are very important in reducing

Male DB-25 connectors and each wire of the cable should be
connected as shown below:

PIN #1 Shield wire (chassis ground)

PIN #2 Red wire (transmit data)

PIN #3 Green wire (receive data)

PIN #5 Brown wire (Clear To Send (CTS))

PIN #7 Black wire (signal ground)

PIN #20 White wire (Data Terminal Ready (DTR))

anm_:ct the {'n_::llqwing line omly if your installation uses
this signal. This line is typically only used with modems.

PIN #8 Blue wire (Data Carrier Detect (DCD))

The shield drain wire should be soldered to pin #] of the
DB-25 and the shield braid should be exposed and pulled back
$0 that when the DB-25 shell is clamped over the cable. a
good qclcc_trical connection is made between the mctnliar
metalization of the shell, metal portion of the DB-25
connector, and the shield of the cable. Carcfully follow

the instructions provided by the metal shell and connector
manuflacturer.

The key to a successful cable is a good connection between
the cable shield and the metal portion of the DB-25
conncctor. Don’t be afraid to solder directly to the metal
portion of the DB-25 to obtain a good connection.

10
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The following is a list of DO's and DON'T’s that should be
followed.

e Do not run RS-232 cables over 150 fcet.

Long run cables cause serious signal degradation, and
will force you to use lower baud rates. For long runs,
use a short haul modem instead.

e Do not run RS-232 cables over or near fluorescent light
fixtures.

They induce lots of interference into cables.

e Always screw the DB-25 connector and shell firmly into
the jackscrews on the equipment chassis.

This provides the chassis ground connection between the
computer and peripheral equipment and allows the
shiclding of the cable to work.

e You should never connect an RS-232 cable to your computcr
from a piece of equipment that is installed on different
power branch circuit without first having the ground
differential checked! A voltage difference could result
in a shock or fire hazard as well as serious equipment

damage.

If a potential difference exists between the computer
ground and the peripheral equipment grounds, you have a
serious electrical problem in the building. Contact a
licensed electrician or electrical contractor and have
the wiring in the building corrected before you connect

the cables to the computer.

Don't become a statistic! Proper cabling is serious
business and deserves careful attention!

e Consider the cost of returning to an installation to

correct poor cable construction and installation as
opposed to doing the job corrcctly the first time!



Rules for Periodic Preventive Maintenance

e Clean the fan filter(s) at least once a month!

e Inspect for loose or damaged cables and repair if

necessary.
- ] - 1
e Vacuum the enclosure out if it is dusty. Q-

e Clean gold fingers (if required) only with freon or
ailcohol solvent and a paper towel. Never use an eraser.

Q
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Enclosure 2

Introduction

The Enclosure 2 consists of a chassis (identical to the
Enclosure 3 chassis except for the power supply mounting), a
power supply, and a motherboard. It is available in rack
mount and desktop versions. This system enclosure is one of
the most versatile and reliable microcomputer enclosures on
the market today. It provides a home for your computer now
and plenty of room to expand your system if your nceds
change.

Warning: As with any electrical device that plugs into the
wall, there are voltages present that can cause a bad shock
or possible death. The power supply should be serviced only
by qualified service personnel. The oval capacitor necar the
transformer has a charge of more than 600 V and should be
avoided at all times.

Before working in the power supply area, make sure the
system is OFF, and unplugged from the wall for at least five
minutes to let the stored charge bleed off. Remove any
rings, watches, or other metal objects before carefully
rcaching into the power supply area.

13



|
Eaclosure 2 Interior Layout ]
System Enclosure Backpanel

The diagram below shows the system enclosure backpancl. The
Enclosure 3 and Enclosure 2 backpancls are identical, except
that the Enclosure 3 also has a switch to alternate between

Figure 3: Enclosure 2 Interior Layout | | 115 and 230 VAC power sources.

Q O Figure 4: System Enclosure Backpanel

Enclosure 2. Note that the power supply is mounted on top

|
The following diagram shows the interior layout of the |
|
of the mounting bracket. r
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\ ’ The following guidelines are used at the factory to
I | - determine the cutouts to use for the various 1/0 cables:

Al, Bl System Support 1'™ and System Support 2

| | ) A2 - AlD o
and RS-232 and Centronics DB-25 connectors
' ; B2 - B10
|
- LE-][ Cl Nectwork cable
— J I . £l PC VIDEO'™ or DB-34 Centronics connectors’
f D1, D2 8" floppy drive or SCSI device
RESET - ‘
Q O D3, D4 5.25" floppy drive or hard disk control cable
D5, D6 Hard disk data cable

14 IS



AC Power Distribution

The computer enclosure wiring is color coded to provide easy
voltage identification. The following drawing and schematic
can be used to identify any system AC power problems.

Figure 5: Enclosure 2 AC Power Distribution

LINE FILTER FUSE

FCAER SPPLY

WIRE CODE
BLACK
SREEN —_———a—— zrr r——vrr—
WH! TE, e »
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Power Supply

The power supply for the Enclosure 2 is CompuPro part no.

4025-0000. This 1s an unrcgulated, constant voltage

fcrrnrcs_:nnant power supply that has an operating range of

approximately 90 to 130 VAC. It is very tolerant of

:Iariatians in line voltage, but must be operated only at 60
Z

Figure 6: Enclosure 2 Power Supply Schematic

TRANSFORMER

OR « ORANGE = 10 volts AC
R = RED = 600 volts AC
B = BLACK® = AC Primarny
W = WHITE =18 »olus AC

s (this is the small black wire enternal
to the power supply sub-plate Do nart
confuse this with the DC ground oo
the power wpply plate that goes o
the mothecrboard)

OR/W = ORANGE 'WHITE = Ceater Tap for 10 volis AC
BR. W « BROWN,WHITE = Ceater Tap for 38 volts AC

17



The power connection to the motherboard and a top view of
the motherboard power socket are shown below:

Figure 7: Enclosure 2 Power Connections

Color Yoltage
Black GND

Red +8V J3
Grey +16V

Purple -16V

If any of the above voltages are incorrect, unplug the
motherboard power connector and retest. 1f the voltages are
still wrong, the problem is probably in the power supply.
If the problem is not in the power supply, inspect {or a
blown fuse or a loose wire.

The three fuses are located on the floor and wall of the
fan end of the power supply mounting bracket.

Note: Before changing a blown fuse, it is recommended that
you discharge the capacitor through a low ohm load directly
on the top of the capacitor. The capacitor normally
discharges through the fuse.

18

Enclosure 3

Introduction

The Enclosure 3 consists of a chassis (identical to the
Enclosure 2 chassis except for the power supply mounting), a
power supply, and a motherboard. It is available in rack
mount and desktop versions. This system enclosure is one of
the most versatile and reliable microcomputer enclosures on
the market today. It provides a home for your computer now
and plenty of room to expand your system if your needs
change.

Warning: As with any clectrical device that plugs into the
wall, there are voltages present that can cause a bad shock
or possible death. Before working in the power supply area,
make sure the system is off, and unplugged from the wall for
at least five minutes to let the stored charge bleed off,
Remove any rings, watches, or other metal objects before
carefully reaching into the power supply area.

19



Enclosure 3 Interior Layout

The following diagram shows the interior layout of the
Enclosure 3. Note that the power supply is mounted in the
interior of the mounting bracket,

Figure 8: Enclosure 3 Interior Layout

BACK PANEL
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Eanclosure 3 Backpanel

The Enclosure 3 backpanel is essentially identical to the
Enclosure 2 backpanel. Refer to the chapter on the
Enclosure 2 for guidelines to determine the cutouts to use
for the various /0O cables.

AC Power Distribution
The Enclosure 3 wiring is color coded to provide easy

voltage identification. The following drawing and schematic
can be used to identify any system AC power problems.

Figure 9: Enclosure 3 AC Power Distribution

POWER SWITCH
{ CIRCUHT BREAKER )

___“.___..:i_-__ﬁ. .
&=ﬂ=ﬂ
SHELDED B
CABLLE
DRAN

BLALCK
RED
YELLOW
CREEN
BLUE
VIOLET

WHITE

NO
) Eﬁlm VIEW IS FROM THE TERMINAL SIDE OF THE SWTCH

2. INSULATE THIS PIN WATH 110 FASTON.
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Power Supply

The power supply for the Enclosure 3 is CompuPro part no.
4020-0050. This is a 115/230 VAC to +5 VDC and +12 VDC
regulated power supply. The line voltage must be within
10% of 115 or 230 and the voltage sclector switch must be

set correctly.

Caution: Never attempt to repair the power supply module in
this chassis yourself! This should always be returned for
factory service only!

The power connection to the mother board and a top view of
the motherboard power socket are shown below:

Figure 10: Enclosure 3 Power Connections

Color Voltage® Power Socket Top View
Black GND GND | GND

Red +5Y -

Grey +12V GND | GND

Purple -12V

* Measure these voltages with a fully
loaded system only.

Note: This power supply is set at the factory under an
average load. If the system has an especially high or low
final system load, it might be necessary to make a slight
adjustment to get the output to the optimal voltage.

If the voltage of the power supply is slightly off
specification, try the following adjustment:

With the system fully loaded (all required boards installed)
and a digital voltmeter connected to the +5 volt line on the
motherboard, carefully set the adjustment pot so that the
voltage is exactly +5.05 volts. Check to make sure that the
+12 and -12 volt lines are still within specification.

The adjustment pot is located next to the low voltage output
barrier strip which is at the top center arca of the power
supply when mounted in the chassis. It may be set through
the hole in the bracket (see Figure 8 for location).

22
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Drive Enclosure

Introduction

The CompuPro Drive Enclosure is available in rack mount and
desk top versions and provides for mounting the following
mass storage devices:

e 5.25" floppy drives

o 8" floppy drives

e tape backup units

e 5.25" hard disk drives

The number and types of devices varies dr:.pcnding on the
configuration.

Warning: As with any clectrical device that plugs into the
wall, there are voltages present that can cause a bad shock

or possible death. The power supply should be serviced only
by qualified service personnel.

The diagram below shows the Drive Enclosure Backpanel.

Figure 11: Drive Enclosure Backpanel

(CESK TOP OMLY)
& FLOPPY HARD DISK CONTROL  MARD DiSX DATA
/|
. a o e /] Y ie
o] f Je o : o o o
sCu S 1407 FLOPPY
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Power Supply

There are two power supplies shipped with drive enclosures:

You can differentiate between the two by checking the

labels: if the label reads 404, it 1s the “"universal®” power

If there are any 8" floppy drives in the enclosure and/or
if there are two hard drives, the "universal” power
supply is used. The "universal®” power supply may also
be included as an option on drive enclosures that do not
meet these criteria. This power supply, CompuPro No.
4025-0080, outputs +5 VDC, +12 VDC, and +24 VDC.

If there are only 5.25" devices in the enclosure and if

there is not more than one hard drive, the CompuPro No.

4025-0120 power supply may be used. This power supply
outputs +5 VDC and +12 VDC.

supply; if it reads 203, it is the other version.

Figure 12: Schematic for Power Supply #205
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Figure 13: Schematic for Power Supply #404
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Changing the Drive Configuration

If you are adding the CompuPro Drive Enclosure to a systcm
that already includes drives or if you arc¢ adding or
removing drives in a Drive Enclosure, you nccd to ensurc
that the hardware and software match the necw configuration.
This section describes the changes you nced to make to the
cables, controller boards, drives, and power supply when you
change the drive configuration. Rcfer to the operating
system installation guide for the mneccssary software

changes.

Caution: Some drive combinations rcquire rcasscmbly of the
system file. Be sure to check the operating system
installation guide before installing a drive combination you

are not sure about.

This section discusses only devices controlied by the
DISK 3™ DISK 1A'™ and DISK IB'™ board. For adding
drives to other boards, refer to the tcchnical manuals (or

those boards.
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Drive Cables

Drive cables may be daisy-chained (connecting more than onc
device to a single connector on the controller board) or
they may be radial (connecting only a single device).
Several cables connected end-to-end are the samc as a single
cable for signal-carrying purposcs. There 1s, however, a
maximum of 10’ allowable from the controllcr board 1o the
last drive before signal strength is degraded too much for
practical operation.

Hard disk drives connect to the controller board with both a
34-pin daisy-chained control cable and a 20-pin radial data
cable; 8" floppy drives need a daisy-chained 50-pin cable;
and 5.25" floppy or tape drives need a 3d-pin daisy-chained
control cable.

You should always have a drive on the last connector of a
daisy-chaincd cable. This mecans that il there are drives in
morc than one enclosure (a CompuPro 286/80 with an
additional external hard drive, for example). yvou must be
surec that the cables are connected between the enclosures
and that power is on to both enclosurcs,.

Note: If you are adding a hard drive to 8 CompuPro 286/40 or
286/80, use CompuPro cable kit No. 6045-0007 for the
connections from the DISK3, hard drive and backpanel. For
a detailed description of hard disk drive removal, refer to
the CompuPro 286 Series Troubleshooting Guide.

Controller Boards

A DISK3 board can control up to four hard disk drives and a
DISK 1A or DISK 1B board can control up to four floppy disk
drives or three floppy disk drives and one tape drive. The
controllers recognize an individual drive as first, sccond,

third, or fourth of four as determined by the placement of a
shunt on the drive,

On a DISK3, connect the data cable for each drive for the
drive that is shunted as first of four to JI (the leftmost
connector as you face the component side of the board),
connect the second data cable to J2, and so on.

The size of the floppy device is determined by a jumper on
the floppy disk controller board that may be s¢t to position
5 (for a 5.25" device) or position 8 (for an 8" dcvice). J4
through JI1 on the DISK 1A board and JO through J3 on the

DISK |IB board correspond to the first through lourth (loppy
drives in that order,

26

— —— _— _ -

Drive Select Shunis

The drive sclect shunt identifies each device as the first,
second, third, or fourth of the four possible devices on
the controller board.

Depending on the device manufacturer, the drive select shunt
may be a jumper placed across a pair of pins or a switch
paddle set to the ON position. On most drives, the first
location is marked by a "DS" in the printed circuit legend;
CDC drives are not marked -- the first position i1s the
farthest away from the terminating resistor,

The drive number does not need to correspond to the position
of the drive on the daisy-chained cable.

Terminating Resistors

Terminating resistors are required on the last physical
drive on a cable and must be removed from all other devices.
There is one exception: Irwin tape drives do not terminate
all lines that require termination, so it is permissible to
terminate a floppy drive that is physically very close to a
tape drive when the tape drive is the last device on the

cable.

On most devices, the terminating resistor is an 8 resistor
16-pin DIP resistor pack, but Priam drives use an 8-pin SIP.
Because the terminating resistor in Mitsubishi (CompuPro’s
5.25" floppy) drives is soldered onto the printed circuit
board, you disable it by removing the eight shunts on the
jumper adjacent to the terminating resistor rather than

removing the resistor itself.
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Wiring the “Universal Power Supply”

The "universal® power supply can be wired to accommodate a
variety of 8" and 5.25" devices. The following general
guidelines are for wiring the DC outputs of the power

supply.

Use CompuPro cable No. 6050-0441 to connect the 24V and SV
power needed by 8" devices and CompuPro cable No. 6050-0442
to connect the 12V and SY power needed by 5.25" devices.

Connect the solid color wire of each pair to the appropriate
regulator tab and the black wire with the matching color
stripe to the voltage return terminal. Use the grey and
black/grey pair for 24V, purple and black/purple for 12V,
and red and black/red for 5V.

Refer to Figure 14 to locate the specific cable connection
points for each type of device.

Figure 14: DC Cable Connections for Power Supply #404
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Motherboards

Introduction

CompuPro motherboards conform to the IEEE 696/58-100
standards.

There are two families of CompuPro motherboards: the high-
specd motherboards with both active and open collector
termination and the standard motherboards with active
termination only.

The major difference between the two is in the termination
circuitry, as described in the Termination Circuitry section
of this chapter.

CompuPro motherboards may have 6, 12, 16, or 21 slots.

Power Connection

There are three types of power connections on the
motherboards.

The main power connector is a ten-pin connector. The
power supply connector fits into the motherboard connector
in only one orientation to prevent incorrect installation.
Refer to the Enclosure 2 and Enclosure 3 chapters for the
color coding on the power supply cables.

The LED power-on indicator and system RESET come in two
configurations: a single three-pin connector with a shared
ground; or two two-pin connectors, on¢ for the LED and one for
systecm RESET.

On all but the 6-slot motherboard, there are provisions for
using tab connectors to distribute the +5 or +8 voits to the
bus with very little loss due to board trace resistance.
These tabs should be connected to the red wires from the

power supply.
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Termination Circuitry

The termination circuitry, which has evolved over the years,
is a tried and proven method of reducing noise in the
system. The voltage is fixed by precision resistors., You
do not need to make any adjustments on new boards.

The 100 lines on the IEEE 696/S-100 bus can be divided into
three categories needing three types of termination:

@ Active lines:

The 65 active lines are the 24 address lines, 16 data
lines, 8 status lines, 7 strobes, XRDY, POC*, CLOCK,
4 RFU (reserved for future use) lines, and 3 NDEF (not
to be defined) lines. Both the high-speed and the
standard motherboard use active termination on these
lines.

e Open collector lines:

The 26 open collector lines are the 10 interrupt lines, 4
disable lines, 4 TMA arbitration lincs, PWRFAIL®,
SLAVE CLR®*, SIXTN®* PHANTOM®* RDY, HOLD®*,
ERROR®*, and RESET®. The high-speed motherboard uscs
open collector termination on these lines; the standard
motherboard uses active termination on these lines.

e Power lines:

The 9 power lines need no termination at all.

Active Termination

The standard TTL termination is a2 2.6V reference, comprising
a 360 ohm resistor and a2 390 ohm resistor in series across a
3V power supply. The active termination in the CompuPro
Motherboard takes advantage of the fact that an equivalent
active circuit, based on a voltage source and an

isolating/current limiting resistor, can accomplish the same
results.

With active termination, lines are terminated at each end of
the bus with a resistor of about 910 tied to 2.8V, giving a
parallel resistance of half that amount. Current can either
source or sink through the parallel resistance, ecither
dumping into or drawing from the voltage source. As a
result, the standby current is only about 15 or 20 ma,
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The current requirement goes up as lines require more
sourcing or sinking, At any given moment, on 91 lines there
will be a fairly random mix of 1's and 0's from instant to
instant which tends to cancel out and thus reduce the
current drive requirements of the voltage source.
Nonctheless, although this keeps average current consumption
down, there are instances when you might have an extreme
momentary need for current. As a result, the voltage source
has enough capacity built in to take care of the most
adversec cases.

If there is a problem, the signal lines can be checked more
extensively with an ammeter. With a constant voltage of
2.8V and a series resistance of 455 ohms, you should sce
approximately 6 ma measured from any one of the active
terminator lines to ground. A reading of 0 or 3 ma
indicates an open. A reading of 12 ma indicates a short.
The voltage for open collector lines is about 5.0V, so you
should see about 11 ma measured from any one of these lines

to ground.

Caution: Do not place the meter across the power lines
(Pins 1, 2, 51, and 52).

Figure 15: Active Termination Circuitry
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Open Collector Termination

The high speed motherboard incorporates enhancements to the
basic motherboard design which will allow it to opcrate
comfortably into the next generation of IEEE 696/S-100
products.

The 26 open collector lines are terminated at cach end of
the bus by a 910 ohm resistor tied the 5.0V. This stuff
termination provides excellent noise margins and fast rise
times on the open collector lines.

The 5.0V required by the high-speced motherboard may come
from the power supply in a regulated power system or a 7805
regulator in a system using an unregulated +8V power supply,
If you need +5 YDC on this board, install a 7805 regulator
at U2 and cut the etched jumper around U2.

Figure 16: High Speed Motherboard Termination Circuitry
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Appendix A

Specifications

Enclosure 2

Size:
Length
Width
Height

Rack Mount Front Panel:
Width
Hcight
Weight:
Desktop
Rack mount
Slides

Power Supply:
Type

Voltage

Fuses

Source Voltage:

Additional Features

Quiect ventilation fan

50 cm (19.5 in)
43.2 cm (17 in)
17.2 cm (6.8 in)

48.3 cm (19 in)
17.8 cm (7 in)

16.6 kg (36.7 Ib)
15 (33.2 1b)
2.5 kg (5.5 1b)

Constant voltage power supply will
remain constant through short AC powcr
dips or surges.

g volts at 25 amps and +16 and -16
volts at 6 amps total,

(1) +8V 25A
(2) +#16V 3A

115 VAC (+ 30%)
60 Hz only

Lighted RESET button for *POWER" indication
Punchouts for DB-25 and other connectors on rear

AC line filter for noise isolation
Fused DC power for motherboard

Replaceable fan filter
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Enclosure 3

Size:
Length
Width
Height

Rack Mount Front Panel:
Width
Height

Weight:
Desktop

Rack mount
Slides

Power Supply:
Type
Voltage

Fuse

Source Voltage:

Additional Features

Quiet ventilation fan

50 cm (19.5 in)
43.2 cm (17 in)
17.2 ¢m (6.8 in)

48.3 ¢cm (19 in)
17.8 ¢cm (7 in)

9.8 kg (21.6 1b)
8.5 kg (18.1 1b)
2.5 kg (5.5 1b)

Regulated switching

SVDCat30A,+12VDCat 4 A, and -12
YDC at 0.5 A continuous

115 VAC - 5A
230 YAC - 3A

115 VAC or 230 VAC (+ 10%)
50-60 Hz operation

Lighted RESET button for "POWER® indication
Circuit breaker for safe operation

Punchouts for DB-25 and other connectors on rear
AC line filter for noise isolation

Replaceable fan filter
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Drive Enclosure

Desktop size:
Length
Width
Height

Rackmount size:
Length
Width
Height

Rack Mount Front Pancl:
Width
Height

Weight
Desktop
Rack mount
Slides
Hard drive
8" floppy drive
5.25" floppy drive
Tape drive

Source Voltage:

Fuse

#404 Power Supply:
Type

Yoltage
#205 Power Supply:
Type

Vollage

Additional Features
Quiet ventilation fan

51 cm (20 in)
44.5 cm (17.5 in)
14.5 cm (5.5 in)

53.3cm (21 in)
45 cm (17.8 in)
22.2 cm (8.8 in)

48.3 cm (19 in)
17.2 cm (6.8 in)

10.2 kg (22.4 1Ib)

15.6 kg (344 1b)

2.5 kg (5.5 Ib)

~ 2.7 kg (6 1b) depending on type
3 kg (6.5 Ib)

1.3 kg (2.8 1b)

~ .9 kg (2 Ib) depending on type

115 VAC or 230 YAC (+ 10%)
50-60 Hz operation

115 VAC - 3A
230 VAC - 1.5A

Linear

Typically SVDC at 3 A, +12 VDC at 4 A,
and +24 VDC at 1.6 A, continuous.

Linear

Typically S VDC at 2.5 A, +12 VDC at
3.4 A, continuous

Punchouts for parallel connectors on recar
AC line filter for noise isolation

Replaceable fan filter
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Standard Motherboard Appendix B
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Sive | Technical Data Sources
Length Standard 6 slot - 15.7 cm (6.2 in)
Standard 12 slot - 25.6 cm (10 in) ‘
High Speed 16 slot - 36.3 cm (14.3 in) The following information is included here to help thosc who
Standard _21 slot - 45.2 cm (17.8 in) scck more detailed information than is included in this
Width 23 cm (9 in) document.
Weight: Standard 6 slot - .4 kg (8 |lb)
Standard 12 slot - .7 kg (1.4 1b) RS-232-C and RS-310-C Standards
High Speed 16 slot - .9 kg (1.9 1b)
Standard 21 slot - 1.1 kg (2.4 Ib) Elcctronic Industries Association
Engineering Department
Compatibility: Fully IEEE 696/S-100 2001 Eye Strect N.W.

Washington D.C. 20006

IEEE 696 Standard

The Institute of Electrical and Electronics Engineers, Inc.
345 East 47th Street
New York, NY 10017
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LIMITED WARRANTY

Viasyn Corporation warranis this computer product 10 be in pood working order for 8 period of 180
days from the date of shepment from the faciory, or 50 days from the date of retas saje of the procuct
{0 tha enginal end usar. whichever comes first. Should this product fad to be m Qood working oroer at
any hime dunng thes warranly penod, VIASYN will, 8l its Oplion, repas or replace Ine Hem at no add-
hona! charge except as set lorth below. Repar parts and replacement products will be furmeshed on
an exchange basis and will bé efther reconddoned Or new. All repiaced parts And prooucts become
the property of VIASYN. This kmited warranty goes not inClude service 10 repay damage 10 Lhe prog-
uct resulting from accident, disasier, mesuse, abuse or unauthonzed modidication of the product. 1o
oblaIN service under this warranty the rem must De returned to VIASYN s cescribed beiow.

H you need assisiance, or suspect an squspment taiure, siways contact your Viasyn Reseller frst,
H you are not satished by the actions taken by your Viasyn Reseiler, please call VIASYN at (415)
786-0909 to obtain a Returmn Matenal Authorzaton (RMA) number, or wrte 1o VIASYN a1 26538
Danti Court, Hayward, CA, 94545-3999, Att: AMA_ Be sure 10nciude & Copy of 1he ongnal bill of sale
10 establesh a purchase date ¥ the proguct 18 cairversd Dy mad Or COMMON CAITWEY. YOU A0 8@ 10 INSWIe
the procduct or assume the sk of loss or damage ntransa, 10 prepay shepoeng Charpes LOVIASYN and
10 use the onginal shepping contaner or agusvalent. Be sure 10 Mmark the RMA numbDer On e oul u0e
of the shipping container Or gelkvery may be refused. Contact your Veasyn Reseler or wiie lOVIASYN
at the above address for further intormation

Al expressed and imphad warmantes for thes product. nciucteng the warranies of merchantabity and
fiiness for a particular purpose, are lwmrted o ourahon 10 {he above ksted penodas from (he dale of
purchase and no warranties, ether axpressed or «npked will aDONY aiter 1iws penod

i thes product is not in Qood working onoer as warmanted above, your 50k remedy shall be repair or
replacement as provided above. in no event shall VIASYN De sabie 10 you 10r any Gamages, inciucng
any koSl profd s, lost savings or other moodental Or consequental Gamages Ansing out of the use d or
inabsty 10 use such proguct, even # VIASYN or 2 Vasyn Reseber has Osen a0vised of the possbilty
of such damages, or for any ciamm by any other party.

¥ thes product is out of warranty, please call or write the VIASYN RMA cepartment to obtan a guots-
tion tor faciory sernce. i thes proouct was Saic as a system Dy VIAS YN, 1 may ekgrbie and you may
elect to purchasae on sile/depal mamntenance from UNES YS. Contact your Veasyn Reseller, or VIASYN
for details.

it you have purchased a UNISYS sarvice and maintenance sgreement, the foliowing two paragraphs
aiso appiy

f VIASYN or its service contractor fais afier repeated sttempts to perform any of #s obhgations sel
forth in thus agreement, VIASYN's or gs service contracior's erstwe habidty and VIASYN's cusiomer's
sole and axciusive remedy for claims reiated (0 or ansing out of thes agreement for any cause and
regardiess of the form of action, whether in comtract or 1orl, mciutng Neggance and StNct kabslty,
shall be Viasyn s customer’'s actual, GwecC! darrages Such as would be provalia in a coun of law, but not
10 exceed the cost of the tem ol equpment nvoived.

in no event shall VIASYN or its service comracior be liable for any mcidental, indwect, special or
conseguential camages, ncluting but not lemned 10 loss of use, revenue or profit, even if VIASYN
of 1S service contractor has been advrsed, knew or should have known of the possibility of such
damages; or damages caused by VIASYN's customer's fadure 10 perform s obbgations under this
agreement; or claims, demands or achions against VIASYN's custiomer by any other party,

Viasyn Corporation
26538 Danti Court
Hayward, CA 94545-3899
{415) 786-090%
TWX 510-100-3288

EFFECTIVE 10/1/87, This warranty supersedes all previous warranties. All previous editions are
obaoiete.

§920-00488
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