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Preface

This manual describes the features and functions of the
System Support 2tm board. It also contains information on
how to program the System Support 2. This is a reference
manual for programmers, hardware engineers, and anyone else
who needs to understand how the System Support 2 functions
in a CompuProtm computer system. It is not a
troubleshooting guide or a repair manual.

This manual begins with an overall description of the board
and and a detailed account of the switch settings for those
who are interested in getting "up and running" in a hurry.
For those seeking more details on the System Support 2, a
functional description follows the switch setting section.
Programming considerations, specifications, and schematics
are also included.

.



Overall Description

CompuPro's System Support 2 is a multifunction board for
S-IOO computers. Like the System Support ltm board, the
System Support 2 combines many small b\lt necessary functions
that do not take up enough space to warrant their own
board. The System Support 2 meets all the IEEE 696/S-l00
specifications and includes the following features:

.Control of eight S-IOO vectored interrupts plus seven on-

board interrupts.

.Sockets available for up to 64K Static Ram, 128K EPROM,
or 16K EEPROM

.Battery back up for RAM options.

.Battery backed up Real Time Clock.

.Two bi-directional RS-232C serial ports.

.Three Programmable Interval Timers.

.Centronics parallel printer port.

.Small Computer Systems Interface (SCSI) port.

.Supported by CompuPro's Concurrent DOS 8-16tm multi-user,

multi-tasking operating system.

.Power failure detection.

The separate parts are linked by common Address and Data
buses and are orchestrated by common control circuitry.

Further details of the features of the System Support 2 are
included in the Functional Description of Parts section of
this manual.



Installing the System Support 2 Board

Basic Installation

Step 1. Unpack the Board.

Along with the board, you will find two card extractors in
the plastic bag.

CARD EXTRACTOR

Step 2. Install the Card Extractors.

Hold the board so the component side is toward you. (See
diagram below.)

2. Insert the peg on the card extractor into the hole in
the !igh1 corner of the board. Fold the extractor over
the board's edge until the extractor's hole snaps over
the peg.

NOTE: Make sure the long edge of the extractor is along
the top edge of the board.

3. Repeat for kf1 extractor.

2



Step 3. Check Switch and Jumper Settings

For standard switch settings for a CompuPro operating system
check the operating system Installation Guide. Otherwise,
refer to the Switch and Jumper Summary in this manual. The
locations of the various switches and jumpers on the board
are shown in the diagram on the preceding page.

Step 4. How to Install Jumper Shunt Connectors

A jumper shunt is a small plastic
part used to connect two pins on the
jumper connector. Jumper shunts
should be installed notch side up.

IF: The board is not correctly jumpered.

THEN Use a pair of needle nose pliers to gently remove,
and carefully replace the jumper shunt in its proper
location.

"'

,"-

Step 5. Insert the System Support 2 into the S-100 Bus.

The power to the system must be off. Place the board into a
slot towards the back of the enclosure. The edge connector
is offset, so the board fits only one way. Push down GENTL y

until the board is firmly installed.

3

jumper shunt
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Switch and Jumper Summary

This section gives a detailed description of all the switch
and jumper settings for the System Support 2. In the
following tables a switch setting of "on" corresponds to a
binary "0" or "low", and "off" corresponds to a binary "I"

or "high".

u
Switch Sl

Switch SI is an eight-position dip switch located on the
lower left side of the board. Switch paddles 3 through 8
set the memory location of the on-board RAM (or ROM), and
each paddle corresponds to a particular address bit as
described below. The settings allocate a 256K block of
memory space, but the actual amount of memory available will
depend on the type and number of memory chips installed.
Paddles I and 2 on the switch are not used.

Table 1: Switch SI Address Bits

Switch Position Address Bit

A23
A22
A21
A20
A19
A18

3
4
5

6

7
8

To CPUs with 24 bits of addressing, the memory can appear in
anyone of sixty-four 256K pages as determined by the
settings of switch positions 3 through 8. To CPUs with 20
bits of addressing, the memory can appear in anyone of four
256K pages, in which case switch positions 3 through 6 are
set to "on" (0) and positions 7 and 8 determine the memory

location.

The two RAM/ROM sockets (U21 and U22) can accommodate
memory chips of several sizes. In its standard configuration
the board comes with a single 6264 (8K by 8-bit Static RAM).
To address this size of RAM, A 13 must be set high in
software to enable the chip. A17 is used to select between
the two RAM/ROM sockets.

With a 6264 in U22, paddles 3-6 "on", and paddles 7 and 8
"off", the memory is at locations C2000h to C3FFFh. If
another 6264 is in U21, this memory is at E2000h to E3FFFh.

4



The other types of memory chips that can be used are
described in the on-board memory section this manual.

Switch S2 ( Positions 1 -4 )

Switch S2 is an eight-position dip switch located in the
lower left area of the board. Switch positions I through 4
set address bits A7 through A4 (see Table 2 below) to
determine the base or starting address of the 1/0 ports on
the System Support 2 board. The various possible position I
-4 switch settings and their corresponding base addresses
are shown in Table 3.

Note: These paddles determine only the high nibble (A 7-A4)
of the low byte. The low nibble (A3-AO) of the low byte
selects which of the 16 ports is addressed. These low
nibble bits are addressed in software. The standard
CompuPro port map places the 16 1/0 ports as shown in Table
4.

Address bits AIS through AS, which determine the upper byte
for the hex address, are set by positions A through H of
Jumper JII as shown in Table 2. Normally these bits are
hard wired low (ground) by JII. To set the base address
above OOFOh, traces on the board must be cut. To do this,
carefully cut the trace between the jumper shunt holes of
the address bit that you wish to set to" I" or "high".

-4The standard CompuPro setting for switch 82 positions
places the 16 1/0 ports at locations OOSOh to OQ.SFh.

Table 2: Switch S2 and Jumper Jll Settings

1
2
3

4

A7
A6
AS
A4

A
B

c
D

E
F
G

H

A15
A14
A13
A12
All
AlO
A9
AB

5



With the upper address bits fixed at 00, th.e following
possible base addresses for the ports are:

Table 3: 1/0 Port Address Settings

Switch S2 Position: Base Address of Ports:

1 2 3 4

OOFOh
OOEOh
OODOh
OOCOh
OOBOh
OOAOh
0090h
0080h
0070h
0060h
OOSOh
0040h
0030h
0020h
OOlOh
OOOOh

off
off
off
off
off
off
off
off
on
on
on
on
on
on
on
on

Starting from the base location set by Swjtch S2, the
following port map exists.

Table 4: 1/0 Port Map

Oh
lh
2h
3h
4h
Sh
6h
7h
8h
9h
Ah
Bh
Ch
Dh
Eh
Fh

Master 8259A (AO=O)
Master 8259A (AO=l)
Slave 8259A (AD-O)
Slave 8259A (AO-l)
Timer/Counter O
Timer/Counter 1
Timer/Counter 2

Timer/Control
Centronics Command/Status
Centronics Data
Real Time Clock Address
Real Time Clock Data
Duart Address
Duart Data
SCSI Command/Status
SCSI Data/Acknowledge

6

0££
0££

0££
0££

on
on
on

on
0££
0££
0££

0££
on
on
on
on

off
off
on
on

off
off
on

on
off
off

on
on
off
off
on
on

off
on
off
on
off
on
off
on
off
on
off
on
off
on
off
on



Switch S2 (Positions 5- 8)

Switch 2 positions S and 6 are connected to the 2681 DUART
IP bits S and 6, which are user definable input bits (refer
to Table 8). Positions 7 and 8 are not used.

Jumper i 1

This jumper in the upper left hand side of the board
determines which Centronics signal, BUSY. or ACK., will
assert an interrupt to the on-board interrupt controllers
(8259As). The ACK. signal is connected via a trace on the
board. If BUSY. is to drive the interrupt, cut the trace on

the board between the A and C pins and install a jumper

shunt between B and C.

Jumpers ]2 and ]6

Jumpers J2 and J6 reside in the middle of the board. These
jumpers select the signals for the memory options in the
RAM/ROM sockets. Chips that can be installed in the sockets
are: 6264 (standard), 62256, 2764, 27128, 27256, 27512,
2817A EEPROM, and 2864A EEPROM.

J2 selects a write enable or address bit 14 for the RAM/ROM

socket in U21. If a 6264, 62256, 2817A, or 2864A is

installed, J2 must be connected from A to C to receive a

write enable signal. If a 2764, 27128, 27256, or 27512 is

installed, J2 must be connected B to C to receive address

bit 14.

J6 selects a write enable or address bit 14 for the RAM/ROM

socket in U22. If a 6264, 62256, 2817A, or 2864A is

installed, J6 must be connected from B to C to receive a

write enable signal. If a 2764, 27128, 27256, or 27512 is

installed, J6 must be connected A to C to receive address

bit 14.

NOTE: To the 2764 and 27128 this is the PGM. signal that
must be set high in software.
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Jumper }3

J3 (located in the middle of the board) selects Address bit
14, Address bit 15, or +5V power (or none of these) for the
RAM/ROM sockets. J3 is the jumper with three rows of pins.
The top row (A) selects +5V for the 2764, 27128, and 27256
memory devices. The bottom row (B) selects Address bit 14
for the 62256 if it is installed. The middle row (C)
selects Address bit 15 for the 27512 if it is present. If
the 6264, 2817 A, or 2864A is installed, NO jumper shunt is
installed. Pin 3 of the socket is the RDY/BUSY* signal of
the 2817 A which is an output signal. If there is a 2817 A
installed in U22, then the only chip that can be installed
in U21 is another 2817A.

Jumpers !4 and !5

Jumpers ]4 and ]5 (located in the top middle of the board)
determine if the sockets will receive battery backed up
power or power from the S-100 bus. ]4 controls the power
selection for one of the RAM/ROM sockets, and ]5 controls
the selection for the other socket. With a shunt installed
from A to C, the socket will receive battery backed up
power. With a shunt installed in the B to C position, the
socket will receive power from the +5V supply only. If no
chip is installed in the socket, no jumper is required. If
there is a ROM or EEPROM installed, use S-100 power (B to
C). In the standard configuration, only ]5 has a jumper (A
to C).

Jumper settings for the RAM/ROM sockets are summarized as
follows:

Table 5: Summary of RAM/ROM Jumper Settings

IUMPER 6264 62256 2764 27128 27256 27512 2817A 2864A

A-C A-C B-C B-C B-C B-C A-C

JJ No
Shunt

Row B Row A Row A Row A Row C No No

Shunt Shunt

J4 A-C A-C B-C B-C B-C B-C B-C B-C

J5 A-C A-C B-C B-C B-C B-C B-C B-C

J6 B-C B-C A-C A-C A-C A-C B-C

8



Jumper ]7

This jumper (located on the bottom left side) determines the

resistor ladder used in the power failure detection
circuitry. On boards that do not have regulators on them,

position a jumper shunt from B to C to detect voltage drops
from the regulated +5V power supply. On boards that have
regulators on them, position a jumper shunt from A to C to

detect voltage drops from the unregulated +8V power supply.

Jumper ]8

Jumper J8 (located on the bottom left side) selects which S-
100 signal, PWRF AIL. or NMI., will be asserted on to the S-
100 bus by the System Support 2 in power failure situations.
The jumper is hard wired on the board to PWRF AIL ..To use
NMI., cut the trace between B and C on the jumper and
install a shunt between A and C.

Jumper J9

This jumper (located on the bottom left) offers the option
of generating an interrupt to the 8259A interrupt controller
when RDY /BUSY. is driven high by the 2817A EEPROM (if it is
installed). In this case, the signal AS is connected to
the 8259A by installing a shunt from A to C. NDEF (S-IOO
pin 66) can also be selected as an interrupt with a shunt
installed from B to C. NDEF is user definable and can be
used as a vectored interrupt line. Normally no shunt is
installed in this jumper .

Jumper JIO

The System Support 2 can generate PHANTOM. when its memory
is accessed, or disable itself when another board asserts
PHANTOM., or do neither. The System Support 2 asserts
PHANTOM. when a jumper is installed from B to C in jumper
JIO (located on the bottom left). If a shunt is installed
from A to C, the memory on the System Support 2 will be
disabled whenever other boards assert PHANTOM.. Normally
there is a shunt from B to C in this jumper.

Jumper i 11

See the discussion in the section on Switch 2 for an

explanation of this jumper .

9



Jumper J12

This jumper (located on the bottom right) allows the System
Support 2 to power-up with the RAM/ROM sockets activated or
inactivated. With a shunt installed from A to C, the
RAM/ROM sockets will not respond on power up. With B to C
shunted, the RAM/ROM sockets will respond on power up.
Normally there is a shunt from A to C in this jumper.

Special Situations

NOTE: The System Support 2 will not work with older CompuPro
operating systems. Refer to your operating system
installa tion guide to see if the System Support 2 is
supported.

CompuPro standard operating systems will only support one

System Support board. If you have a System Support I board

you should remove it from the system before you install the

System Support 2.

If you wish to keep a System Support I board in t~e same
machine with a System Support 2 (not supported by CompuPro),
you will have to set the ports for one of the boards in a
loca tion other than 50-5Fh. You will also ha ve to disa ble
the 8259A interrupt controllers on one of the boards. See
the System Support I technical manual for information on
setting the 1/0 port space on the System Support I and for
instructions on how to disable the 8259As.

To disable the 8259As on the System Support 2, perform the

following steps.

I. Carefully remove the IC in U44. Bend pin 4 of the IC up
, and away from the chip. Re-install the IC making sure

that the bent out pin makes no contact with the socket
or any other IC pin.

2. Carefully remove the IC in U47. Bend pin 8 of the IC up
and away from the chip. Re-install the IC making sure
that the bent out pin makes no contact with the socket
or any other IC pin.

3. On the solder side of the board, solder a jumper wire
between U44 pin 4 and U44 pin I (which is grounded).

l
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Functional Description of Parts

Interrupt Controllers

The System Support 2 uses two 8259A chips (one master, one
slave) as interrupt controllers. These chips control and
prioritize the eight vectored interrupts from the S-IOO bus
plus seven on-board interrupts. Any (or all) of the
interrupts may be masked. The 8259A accepts commands from
and releases information to 8085 and 8086 type CPUs. It

will not support Z80tm type CPUs.

The 8259s are addressed through relative ports 00-03 (50 -

53H standard). Interrupts that are controlled by these
chips are the eight vectored interrupts of the S-IOO bus,
plus interrupts from the 8253 interval timer, the Centronics
port, the SCSI port, and the DUART on the board. Jumper 9
allows the selection of an interrupt from the RAM/ROM socket
when an EEPROM is present or an interrupt from the S-IOO

NDEF pin 66.

The interrupt lines for the Master and Slave are as follows:

Table 6: 8259A Interrupt Registers

Interrut>t

Signal
Interru1>t

Register

Master:
VIO (S-lOO)
VI 1 (S-lOO)
VI2 (S-lOO)
VI3 (S-lOO)
VI4 (S-lOO)
VIS (S-lOO)
VI6 (S-lOO)
Slave 8259A

IRQ
IRl
IR2

-IR3
IR4
IRS
IR6
IR7

Slave:
IRQ
IRl
IR2
IR3
IR4
IRS
IR6
IR7

VI7 (S-lOO)
Interval Timer 0
Interval Timer 1
Interval Timer 2
Centronics ACK* or BUSY*
SCSI
DUART
EEPROK or NDEF

II



For more details, see Appendix B for information on how to
obtain a data sheet and application notes on the 8259A.

On-Board Memory

Two sockets reside on the System Support 2 for RAM or ROM
with 8-bit data bus access. The sockets will accept several
chips, but the System Support 2 comes standard with one
6264 Static RAM Some other chips that can be put in these
sockets are: 62256 (32K by 8-bit Static RAM), 2764 (8K by 8-
bit EPROM), 27128 (16K by 8-bit EPROM), 27256 (32K by 8-bit
EPROM), 27512 (64K by 8-bit EPROM), 2817A (2K by 8-bit
EEPROM), and the 2864A (8K by 8-bit EEPROM). The RAM/ROM
chips in U21 and U22 are in the lower 28 pins of a 32-pin
footprint. The 32-pin footprint can be used in the future
to accommodate pin-compatible one megabit EPROM's.

With the 2817A in place, pin 3 is the output signal
RDY /BUSY.. Be sure no shunt is in J3 if a 2817A is present.
This signal can be used to generate an interrupt at the
8259A by installing a shunt from A to C in jumper J9.

Battery backup power is available through Jumpers ]4 and ]5
for RAM chips. See the Jumper setting section of this
manual for more information on jumper settings for the
RAM/ROM sockets.

Real Time Clock/Calendar

The System Support 2 has a complete time-of -day clock on
board that will count seconds, minutes, and hours of the
day as well as keep track of the date, day of the week,
month and year. The Real Time Clock (RTC) is addressed at
relative ports OA and OB and has battery backup so that
time and date information is not lost when system power is
off.

To write to the RTC, the BUSY. signal must be in the high
portion of its cycle. This signal can be monitored through
the IP bit 4 of the DUART. If the BUSY. signal is dis-
asserted, the chip can be written to by first writing to the
address port OA, and then sending the data to the data port
OB. The R TC can be read using the BUSY. signal as described
above, or it can be read without monitoring the BUSY.
signal. To do this, simply write to the address port of the
register you wish to read and then read from the data port
OB. The port should be read twice and the results compared
in software to determine if the value read is valid.

~
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The internal registers of the RTC are as follows. The
address of the register must be sent to the System Support 2
port OA. There are two registers each for seconds, minutes,
hours, days, months, and years. One register is for the
one's place and the other is for the ten's place.

Table 7: RTC Internal Registers

AddressRegister

Oh
Ih
2h
3h
4h
Sh
6h
7h
Bh
9h
Ah
Bh
Ch

Seconds (1)
Seconds (10)
Minutes (1)
Minutes (10)
Hour (1)
Hour (10)
Day of the Week
Date (1)
Date (10)
Month (1)
Month (10)
Year (1)
Year (10)

See the programming section of this manual for more
information on addressing the RTC. For more details on the
58321 RTC, see Appendix B for information on how to obtain a
data sheet.

DUART

A 2681 Dual Asynchronous Receiver/Transmitter (DUART)
controls the two serial channels of the System Support 2.
The 2681 can be used to control baud rate, word length,
parity, and stop bits in RS-232 communications.

The DUART is addressed with relative ports OC and OD. Port
OC selects the register in the DUART that is being
addressed, and port OD receives/sends data, commands, and
status. There are 16 internal ports on the DUART that can
be addressed with port OC. Data bits D3 to DO map directly
into the A3 to AO pins on the DUART. The DUART data sheet
that explains the addressing of these 16 ports is available
on request from Signetics (see Appendix B).

13



The DUART has eight output bits (OP bits) and seven input
bits (IP bits). These bits are defined as follows.

NOTE: To set an OP bit low (0), a high (I) has to be written
to the set OP register. To set an OP bit high (I), a high
(I) has to be written to the reset OP register.

Table 8: DUART 1/0 Bits

Function

RTSA- Request to send on channel A of
serial port. This output must be set high
to allow many terminals to send data.

OP 1 RTSB -Request to send on channel B of
serial port. This output must be set high
to allow many terminals to send data.

OP 2 RR -Enables the chip select on the RAM/RQM
socket. Works in conjunction with jumper
J12. The QP bits power up with a high
level. If a jumper shunt is installed from
B to C, the RAM/RQM sockets will power up
with chip select asserted. If a jumper shunt
is installed from A to C in J12, the RAM/RQM
sockets will power up with the chip selects
dis-asserted. The QP 2 bit then has to be
set low to enable the RAM/RQM chip select.

AUTOFD -Centronics printer control signal
Auto Feed.

INIT- Centronics printer control signal
Initialize.

SLCTIN -

Select In.

Centronics printer control signal

Not used.

Not used.

~

IP O CTSA- Clear to send on channel A. Low when
terminal is ready to take characters.

CTSB -Clear to send on channel B.
terminal ready to take characters.

Low when

}4



Table 8: DUART 1/0 Bits
(Continued)

Function».li

IP 2 DCDA- Data Carrier Detect on channel A.
This bit comes from the RS-232 Data Carrier
Detect pin 8 channel A. This bit is
normally only used When the System Support 2

is DTE.

IP 3 DCDB -Data Carrier Detect on channel B.
This bit comes from the RS-232 Data Carrier
Detect pin 8 channel B. This bit is
normally only used when the System Support 2

is DTE.

RTCBSY* -Busy signal from the Real Time
Clock. The RTC is busy and must not be
written to When this signal is low.

IP 4

User definable as low or high with switch 2
position 5.

IP 5

User definable as low or high with switch 2
position 6.

IP 6

Signals from the DUART go to a 34-pin edge connector. The
signals from DUART A then travel to a DB-25 (D Subminiature)
female connector over a ribbon cable. The DUART B signals
beha ve similarly. The pin-out of the two serial channels
follows.

Table 9: Serial Channel Pin-out

Sig!!alrl,n

2
3
5
7
8
20

RXD

TXD

RTS

GND

DCD

CTS

See Appendix B for information on obtaining RS-232

specifications.
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Interval Timer

There is a programmable interval timer (8253) on the board
that can be used to generate time delays under software

commands. This chip is addressed at relative ports 04-07.
The internal registers of the 8253 can be addressed through

address bits AO and Al.

There are three output signals from the 8253 that can

generate interrupts to the 8259A interrupt controller. The
clock value for the timers is 2 MHz.

See how to obtain the data sheet for the 8253 in Appendix B.

Power Failure Detection Circuit

The System Support 2 includes a circuit that will allow for
early detection of power failure in the system. The circuit
will assert PWRF AIL. or, NMI. when either the +8V or +5V
signal drops below threshold.

Centronics Port

There is a Centronics parallel interface port on the System
Support 2 that can connect directly to Centronics style
printers. The Centronics port is addressed at relative
ports 08 and 09 and consists of eight data lines plus
status and control lines. The output strobe line conforms
to the timing specifications of Centronics interface

printers.

The printer control signals AUTOFD.. INIT.. and SLCT IN. are
controlled by OP bits 3-5 of the 2681 DUART.

An interrupt is generated with the ACK* pulse when the
printer is ready to receive more data. An interrupt can be
generated on BUSY* with Jumper ]1:. To do this, cut the
trace between A and C and install a shunt from B to C on ]1.

A summary of the Centronics signals follows. Consult your
printer manual for information on how these signals work in
your printer.

16



Table 10: Centronics Signals

~ Siggal

ACK* Acknowledge -A status signal from the
printer that indicates that its operation
is complete and it is ready to receive
more data.

AUTOFD* Auto feed -A control signal from the

System Support 2 that sets the automatic
line feed.

BUSY Busy -A status signal from the printer
that indicates that the printer is busy and
is not ready to receive data. This signal
is inverted for use on the board.

ERROR* A status signal from the printer that
indicates a printer error.

INIT* Initialize -A signal sent to the printer
from the System Support 2 for
initialization.

PE Paper error -A status signal from the
printer that indicates a paper error (e.g
out of paper).

SLCT

SLCTIN*

Select -A status signal from the printer
, that indicates that the printer is

selected.

Select in -A control signal sent to the
printer to select it.

STROBE* Data strobe pulse signal from the System
Support 2.

17



The status bits appear at data bits BDO -BD4 when relative
port 08 is read. The status bits are defined as follows.

Table II: Centronics Status Bits

SignalData Bit

Printer busy when lowDO BUSY*

ACK* -Transfer acknowledge low puIs,Dl

D2 PE- Paper error when high

D3 ERROR* -Printer error when low

Printer selected when highD4 SLCT*

The Centronics signals pass from the System Support 2 to the
back panel of the computer over a ribbon cable to,a DB-25 (D
Subminiature) female connector. The pin-out for the
connector is as follows. For more information on the
Centronics specifications, see Appendix B.

Table 12: Centronics Cable Pin-out
I t

Pin Number Signal

1

2
3

4
5
6

7
8
9
In

STROBE*
Data Bit O
Data Bit 1
Data Bit 2
Data Bit 3
Data Bit 4
Data Bit 5
Data Bit 6
Data Bit 7
ACK*
BUSY
PE
SLCT
AUTOFD*
ERROR*
INIT*
SLCTIN*
Ground

12
13
14

16
17
18-26 ~
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SCSI Port

The System Support 2 also contains a SCSI port for

communications with peripheral 1/0 devices. This port
resides at relative ports OE and OF. Data transfers to and
from this port go through port OF. Status from the SCSI
port comes in inverted from the SCSI bus through port OE.
SCSI port commands SEL* and RST* go out through port OE.

As defined by the SCSI specification, an initiator in SCSI

information transfers is a device that requests the

performance of an operation by another SCSI device. The

initiator is usually the host system. A target is the

device that performs the operation that has been requested

by the initiator. The System Support 2 supports a single

initiator, non-arbitrating SCSI system and uses the

following SCSI signals.

Table 13: SCSI Signals

~ Signal

ACK*' Acknowledge -An initiator (System Support 2)
driven signal that indicates an acknowledge

for a REQ/ACK data transfer handshake.

BSY* Busy -A status signal from the target that
indicates that the SCSI bus is in use.

C*/D Control/Data -A status signal from the target
that indicates if the information on the data

bus is control information or data. A low

indicates control information.

DBO-7 Data bus bit O to 7

Dl*/0 Data/I/0 -A control signal from the target
that indicates the direction of the data
transfer on the bus with respect to the

initiator.

MSG* Message -A status signal that the target

drives low during the message phase.

.
REQ* Request -A status signal that indicates that

a target is requesting a REQ/ACK data transfer

handshake.
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Table 13: SCSI Signals
(Continued)

Si&!!al

Reset -A control signal from the System
Support 2 that causes a reset condition.

61,
Select -A control signal from the System
Support 2 that is used to select a target.

The status bits are read through relative port OE with the
data bits as indicated below. These bits are inverted from
the SCSI bus signals.

Table 14: SCSI Status Register

Data Bit Signal

DO BSY -High when SCSI bus is in use

D4 MSG -High when in Message Phase

DS C/D* -High in Command Phase

D6 Dl/0* -High in Data In Phase

D7 REQ -High when target requests data
commands
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The pin-out for the SCSI bus follows. All signals are
connected to a SO-pin edge connector and have pull up
resistors and pull down resistors on them as indicated in

the SCSI specification.

Table 15: SCSI Bus Pin-out

Sig:nal.r..:iJ:!

2 Data bit 0
4 Data bit 1
6 Data bit 2
8 Data bit 3
10 Data bit 4

12 Data bit 5
14 Data bit 6

16 Data bit 7

36 BSY*
38 ACK*

40 RST*
42 MSG*
44 SEL*

46 C*/D
48 REQ*
50 Dl*/0

Odd pins 1 to 49, even pins 18 to 30, and pin 34 are all

grounded. Pin 32 is tied to +5V with a pull-up resistor .

More information regarding the SCSI standard may be obtained
in Appendix B.
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Programming Considerations

The following software examples are designed to run with the
CompuPro standard operating system. If you are programming
in some other environment, study the code listings before
adapting your code. No representation is made that this is
the best way to program the elements of the System Support
2. Rather, the code is written to illuminate the Quirks and
pitfalls of programming the System Support 2.

Programming the Interrupt Controllers

The 8259As reside at relative ports 00 to 03. Ports 00 and
01 address the master's ports, and ports 02 and 03 address
the slave's. In the first port of each set, the address bit
0 is equal to 0. In the second port, the address bit 0 is
equal to I.

The chips require several control words for initialization.
In this example, four initialization control words (ICW's)
and two operational control words (OCW's) are sent to the
master and to the slave. These words tell the chip how to
handle the interrupts. The following code sets up the
interrupt controllers with the following features: level
triggered, cascade mode, ICW4 needed, IR7 input has a slave,
special fully nested mode, non-polled mode.

BASE
MPRTA
MPRTB
SPRTA
SPRTB

EQU
EQU
EQU
EQU
EQU

SOH
BASE
BASE+l
BASE+2
BASE+3

;Port base address

;master port A (AO-O)
;master port B (AO-l)
;slave port A (AO-O)

;slave port B (AO-l)

AL,lDH
MPRTA,Al

;ICWl master
;ICW4 needed

MOV
OUT

MOV
OUT

AL,40H
MPRTB,AL

;ICW2 master
;address table
;starts at SOH

MOV
OUT

AL,80H
MPRTB,AL

;ICW3 master
;slave on IR7
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AL,llH
MPRTB,AL

MOV
OUT

;ICW4 master

;special fully
;nested mode

AL,7FH
MPRTB,AL

MOV
OUT

;OCWl master
;slave input mask

MOV
OUT

AL,OBH
MPRTA,AL

;OCW3 master
;non polled mode

;ICWl slave
;ICW4 needed

MOV
OUT

AL,lDH
SPRTA,AL

;ICW2 slave
;address table
;starts at 48H

MOV
OUT

AL,48H
SPRTB,AL

;ICW3 slave
;slave identifier

MOV
OUT

AL,O7H
SPRTB,AL

;ICW4 slave

;special fully
;nested mode

MOV
OUT

AL,llH
SPRTB,AL

MOV
OUT

AL,O

SPRTB,AL

;OCWl slave

;enable all interrupts

AL,O80H
SPRTA,AL

MOV
OUT

;OCW3
;non polled mode

on to other code

Sample code fragment to enable an interrupt

;disable interrupts while
AL,MPRTB modifying mask register
AL,lllllllQb ;unmask IRQ of master

MPRTB,al

CLI
IN
AND
OUT
STI

Sample interrupt routine

VIO ENT:PUSH AX

Other code can be done here

MOV
OUT
POP
lRET

AL,60H
MPRTB,AL
AX

;specific end of interrupt
for IRQ on master
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Enabling the Chip Select to the RAM/ROM Socket

The OP 2 bit of the DUAR T enables the chip select on the
RAM/ROM socket. This bit works in conjunction with jumper
112. The OP bits power up with a high level. If a jumper
shunt is installed from B to C, the RAM/ROM sockets will
power up with chip select enabled. If a jumper shunt is
installed from A to C in 112, the RAM/ROM sockets will power
up with the chip selects dis-asserted. The OP 2 bit then
has to be set low to enable the RAM/ROM chip select.

In the following example, 112 is assumed to have a shunt
from A to C. The chip select to the RAM/ROM socket is then
enabled through OP 2. The DUART is at ports SC and SD.

DUADD
DUDATA

DUART set command reg

set OP2-0

EQU SC
EQU SD
MOV AL,OEH
OUT DUADD,AL
MOV AL,O4H
OUT DUDATA,AL

Then to disable the chip select, do the following:

DUART reset command reg

set OP2-1

MOV AL,OF1l
OUT DUADD,AL
MOV AL,O4H
OUT DUDATA,Al

Programming the Real Time Clock

The R TC resides at relative ports OA and OB. The OA port is
used to select the internal register of the clock, and the
OB port is the data port. In addition, the RTC uses the IP
bit 4 of the DUART which resides at ports OC (address) and
OD (data). The clock is read and set by accessing its
internal registers. To read and write the RTC, follow the
guidelines given below.
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To read the R TC:

I. Write the number of the register to be read to OAh.
2. Read OBh.
3. Store the results.
4. Read OBh again.
5. Compare the data of the two reads.
6. If the data read is the same, the data is valid.
7. If the data read is not the same, read OBh again and

compare. Data is valid when two readings are the same.

To write the RTC:

1. Select the DUART IP register through OCh.
2. Read ODh.
3. If IP4 is high, continue. If IP4 is low, go back

to step 2.
4. Write the address of the clock register to OAh.
5. Write the data to be written to OBh.
6. Reset the 1 Hz clock by writing ODh to OAh and 00 to

OBh.

RTC Internal Registers:

Register Address

Oh
lh
2h
3h
4h
Sh
6h
7h
8h
9h
Ah
Bh
Ch

Seconds (1)
Seconds (10)
Minutes (1)
Minutes (10)
Hour (1)
Hour (10)
Day of the Week
Date (1)
Date (10)
Month (1)
Month (10)
Year (1)
Year (10)

A sample program follows.

; Display and set the clock on the 882. This ~rogram
; prints out the contents of the clock and then sets

; the clock to January 1, 1986.
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SS2-BASE EQU
CLOCK-CMD EQU
CLOCK-DATA EQU

;base address of board
;Clock command port

data port

SOH
SS2 BASE + 10
SS2 BASE + 11

DUART CMD
DUART DATA

EQU
EQU

SS2 BASE + 12
SS2 BASE + 13

DUART-INPUT EQU 13

HOUR1O EQU 6

the input register of
DUART

24hr flag in this port

'M' -408
'J'-408

CR
LF

EQU
EQU

EXTRN
EXTRN

COUT:NEAR
PSTRING:NEAR

CSEG

MOV DX,OFFSET HELLO
CALL PSTRING

Explain our output

CALL READTIME
CALL PRINTCLOCK ;print the current time

MOV CX,12 ;number of digits to write
MOV BX,OFFSET TIMESTR ;time to set clock to..
MOV AL,O ;start at the beginning
MOV AH, [BX] ;get the data
SUB AH,'O' ;strip ASCII bias
CALL WRITEDIGIT ;send out the digit
INC BX ;go to next input digit
INC AL and next output digit
LOOP WRITELOOP ; and repeat

WRITELOOP

MOV DX,OFFSET TIME-RESET
CALL PSTRING

CALL READTIME
CALL PRINTCLOCK

RETF
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PrintClock: display the time/date from the SS2 clock

~INTCLOCK: MOV CX,6

MOV AL,O
CALL PRINTDIGIT

CALL PRINTDIGIT
CMP AL,12
JE NOHYPHEN

XCHG AH,AL
MOV AL, ' -,

CALL COUT
XCHG AH,AL
LOOP PRINTLOOP
RET

;number of digit pairs
to read

;start at the beginning
;print out the next

pair of digits
;print a hyphen between

pairs of digits

~OHYPHEN

Print the clock digit in AL, auto-increment the count,
,
PRINTDIGIT: CALL READDIGIT

XCHG AH,AL
ADD AL '0',
CALL COUT
XCHG AH,AL
INC AL
RET

; ReadDigit: AL- digit to read.
; Returns AH -contents of specified port

Only AX affected

READDIGIT: PUSH CX ! PUSH BX
MOV CL,AL ;save our digit number
MOV BX,OFFSET ADDR-VAR
XLAT BX ;find out where the data
MOV BL,AL is saved
XOR BH,BH
MOV AL,TIME-BUFFER1[BX]
AND AL,OFH ;get rid of high order

nibble
;if hourlO,

bits D2 and D3 must go
;mask off the 24hr flags
;set up our return codes

CMP
JNZ

AND
READD EXIT: MOV

MOV
POP BX
RET

CL,HOURIO
READD EXIT

AL,3H
AH,AL
AL,CL

! POP CX
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; ReadTime -Read the SS2 clock data twice to insure we

; do not read during a digit change.
Results stored in time bufferl.

READTIME: PUSH AX ! PUSH CX ! PUSH SI! PUSH Dl
READAGAIN: MOV DI,OFFSET TlME-BUFFERl ;read it once

CALL READTSTR

MOV DI,OFFSET TIME-BUFFER2
CALL READTSTR

MOV CX,12
MOV SI,OFFSET TIME-BUFFERl

MOV DI,OFFSET TIME-BUFFER2
REPE CMPSB
JNE READAGAIN
POP Dl! POP SI! POP CX ! POP AX

RET

;read it twice

.
;if the 12 bytes

are not the
same, then

read it again

; ReadTStr: read the time from the SS2, and save the
; string at es:di. No checking for validity of data

; or masking is done.

.
READTSTR: MOV

MOV

READT LOOP: MOV

OUT

IN

STOSB

INC AH

LOOP READT LOOP

RET

AH,O
CX,13

AL,AH

CLOCK-CMD,AL
AL,CLOCK-DATA

;clock port to read
;number of digits to read
;tell clock what we want

;get the data from clock
;save our input
;point to next digit

and repeat

WriteDigit: AH -digit to be written; AL- digit #

to be written to.

WRITEDIGIT: PUSH CX I PUSH BX ! PUSH AX
WRITEWAIT: MOV AL,DUART-INPUT ;make sure the clock

OUT DUART-CMD,AL is not busy
IN AL,DUART-DATA
AND AL,lOH ;strip off to just IP4
JZ WRITEWAIT ;go back to waiting
POP AX ! PUSH AX
MOV CX,AX ;save our digits
MOV BX,OFFSET ADDR-VAR ;where are we
XLAT BX putting thi-s?
OUT CLOCK-CMD,AL ;and ask clock for it
MOV AH,CH ;find new digit again
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CMP
JNZ

OR
MOV

OUT
MOV
OUT
OUT
POP AX
RET

CL,HOUR1O
WRITED DONE
AH,8H ;mask in 24-hour flag
AL,AH
CLOCK-DATA,AL
AL,ODH
CLOCK-CMD,AL
CLOCK-DATA,AL

! POP BX ! POP CX

WRITED DONE
; and give it to clock

;point to the reset

DSEG

ORG lOOH

DB
DB

I MMDDYYHHMMS S- I

'010186000001'TIMESTR

; port addresses for:

; Month10,Month1,Day10,Day1,Year10,Year1

; Hour10,Hour1,Min10,Min1,Sec10,Sec1

DB 10,9,8,7,12,11

DB 5,4,3,2,1,0

ADDR VAR

H~LLO DB
DB
DB
DB

CR,LF,'System Support 2 Clock'
, Demonstration Version 1.2',CR,LF

CR,LF,'The time is ',0
CR,LF,'Time reset to ',0TIME RESET

TIME BUFFERl

TIME BUFFER2

16
16

RS
RS

end
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Programming the DUART

The dual serial channels are addressed through relative
ports OC and OD. To initialize the serial channels, several
mode and command words must be written to the DUART. Code
that initializes the DUART follows. In this example, the
DUART is initialized to send characters at 19200 baud with
eight bits per character, two stop bits, and no parity.

;Routine to initialize the serial channels

DUADD EQU
DUDATA EQU

CSEG
ORG

INIT: MOV
OUT
MOV
OUT

SCH
SDH

;Duart address port
;Duart data port

O

AL,O4H

DUADD,AL

AL,80H

DUDATA,AL

;Send 80 to the ACR reg
;to select BAUD

MOV
OUT
MOV
OUT

AL,OEH
DUADD,AL
AL,OlH

DUDATA,AL

;Set OPO To O
;RTS/CTS on O

MOV
OUT
MOV
OUT

AL,OOH
DUADD,AL
AL,13H
DUDATA,AL

;Send 13 to mode reg A
;8 bit, no parity

MOV
OUT
MOV
OUT

AL,OOH
DUADD,AL
AL,OFH

DUDATA,AL

;Send OF to mode reg A
;2 stop bits

AL,OlH
DUADD,AL

AL,OCCH
DUDATA,AL

MOV
OUT
MOV
OUT

;Send CC to CSRA reg
;19200 BAUD

AL,O2H
DUADD,AL
AL,15H
DUDATA,AL

MOV
OUT
MOV
OUT

;Send 15 to command reg A

;enable transmitter/Ireceiv~r
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MOV
OUT
MOV
OUT

AL,OEH
DUADD,AL
AL,O2H
DUDATA,AL

;put OPl to O
;RTS/CTS on bit 1

AL,OSH
DUADD,AL
AL,13H
DUDATA,AL

;Send 13 to mode reg B

;8 bit, no parity
MOV
OUT
MOV
OUT

AL,O8H
DUADD,AL
AL,OFH
DUDATA,AL

;Send OF to mode reg B

;2 stop bits
MOV
OUT
MOV
OUT

;Send CC to the CSRB reg
;19200 BAUD

MOV
OUT
MOV
OUT

AL,O9H
DUADD,AL
AL,OCCH
DUDATA,AL

MOV
OUT
MOV
OUT

;Send 15 to command reg B

;enable transmitter/receiver
AL,OAH
DUADD,AL
AL,15H
DUDATA,AL

On to the rest of the program -

\
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Programming the Interval Timers

The 8253 interval timers reside at relative ports 04-07.
Port 04 is the data port for the counter 0, port 05 is the
data port for the counter 1, and port 06 is the data port
for the counter I. Port 07 is the command port for all of
the counters.

To initialize the counters, control words must be sent to
each. In the control words, data bits 6 and 7 are used to
select the counter. Data bits 4 and 5 determine in what
order the data bytes will be read. Bits I, 2 and 3 select
the mode of operation, and data bit O sets the counter as
binary or BCD (binary coded decimal).

The code that follows will set up the counters to be square
wave generators. The maximum count available to the
counters is 65536 with the count going down to zero from the
loaded count. The clock is set to 2 MHz.

CTRL
CNTO
CNTl
CNT2

EQU 57
EQU 54
EQU 55
EQU 56

MOV AL,3EH
OUT CTRL
MOV AL,7EH
OUT CTRL
MOV AL,OBEH

;command wo~d for counter O
;square wave generator
;command word for counter 1
;square wave generator
;command word for counter 2

MOV AL,OAH
OUT CNTO,AL
OUT CNTO,AL
OUT CNT1,AL
OUT CNT1,AL
OUT CNT2,AL
OUT CNT2,AL

;period of square wave 5 msec

;send LSB to counter O

;send MSB to counter O
;send LSB to counter 1

;send MSB to counter 1
;send LSB to counter 2
;send MSB to counter 2

on to other programming...

.
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Programming the Centronics Port

The Centronics port resides at relative ports 08 and 09. In
addition, there are 3 OP bits from the DUART that are used
to send command signals to the printer. The DUART port
address is OC and OD. The signals AUTOFD, INIT and SLCTIN
are controlled by OP3, OP4, and OP5 respectively. These
signals are inverted before they are sent to the printer.
Port 09 is the Centronics data port. The status register
bits at port 08 are as follows.

DATA BIT SIGNAL

DO BUSY* -Printer busy when low.

Dl ACK* -Transfer acknowledge low pulse

D2 PE- Paper error when high

D3 ERROR* -Printer error when low

D4 SLCT* - Printer selected when high

,

A program that initializes the printer and sends a message

to the printer follows.

;* Centronics Test Program
;* This program sends a repeating message
;* to a printer.
;*
BASE EQU
CESRD EQU
CEDWR EQU
DUADD EQU
DUDATA EQU

CSEG
ORG
MOV
OUT
MOV
OUT
MOV
OUT
MOV
OUT
MOV
OUT
MOV

SOH
BASE+8H
BASE+9H
BASE+OCH
BASE+ODH

OOH

AL,OEH

DUADD,AL
AL,38H

DUDATA,AL
AL,OFH

DUADD,AL
AL,18H

DUDATA,AL
AL,OEH

DUADD,AL
AL,O38H

;Set up 2681 OP bits
;set the bits
;OP3-O, OP4-O, OP5-O
;to send a O to AUTOFD and

INIT ~nd a 1 to SLCT IN
;set OP3-1, OP4-1, OP5-O

;Set up 2681 OF bits

;OP3-1, OP4-1, OP5-1
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READ:

OUT DUDATA,AL ;to send a 1 to AUTOFD and
MOV AL,OFH INIT and a O to SLCT IN
OUT DUADD,AL ;set OP3-0, OP4-0, OP5-1

MOV AL,20H
OUT DUDATA,AL
MOV CX,5
PUSH CX
MOV SI,offset MESSAGE ;Point to message start

CALL PMSG ;Send message to printer

POP CX
LOOP READ ;Do read status, write

MOV SI,offset CRLF ; data again

CALL PMSG
JMPS READ

,
PMSG1: SI

CENTOUT
SI
LODSB
AL,AL
PMSGl

PUSH
CALL
POP

PMSG: ;Pick up character
;See if end of string
;Print char if not end

;of string

OR
JNZ
RET

CENTOUT:
PUSH
IN
AND
CMP
JNE
POP
OUT
RET

;Br~ng in status from printer
;Mask off upper 3 bits

;See if printer ready
;If not, check again

CENTW:
AX

AL,CESRD

AL,lFH

AL,lBH

CENT'.1

AX

CEDWR,AL ;Send to printer

dseg
ORG

MESSAGE db
CRLF DB

lOOH
'TEST I O

I

OAH,ODH,O
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Programming the SCSI Port

The SCSI port resides at relative ports OE and OF.
is the status and command port, and port OF is
port.

Port OE
the data

The status register bits at relative port OE are as follows.

~lli Signal

DO BSY- High when SCSI bus is in use

D4 MSG High when in Message Phase

D5 C/D* -High in Command Phase

D6 Dl/0* -High in Data in Phase

D7 REQ -High when target requests data
or commands

In the following example, the SCSI target (a hard disk) is

fi-rst reset. The SCSI status register is then checked to

determine if the bus is free. When the bus is free, a SEL*

signal is sent to the target, and the status port is then

monitored to determine if the target was indeed selected.

The status port is then read to check to see if the target

is ready to receive command words. When the target is

ready, the command words are sent. The status port is

monitored again to see if the target is ready to receive

data. When the target is ready, the data is sent. The data

is then read back in a similar manner and compared to the

data that was sent to make sure that the transfer was made

correctly.

Sample program

; This is a very simple program that will read and

; write different data every 64K to absolute sector 0.
; There is no initialization and very little error

; ch~cking. This code is intended as a programming
; sample and may not be the most efficient way to
; program the SCSI channel.
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SCDATA
SCSC
SASIREAD
SASIWRITE

TRUE
FALSE

EQU
EQU
EQU
EQU

SFH

SEH

14H

13H

;SCSI data port

;SCSI status/command port
;SCSI read command value
;SCSI write command value

EQU
EQU

OFFFFH

NOT TRUE

CR

LF

EOS

EQU
EQU
EQU

OAR
ODH
'$'

CSEG
ORG OOH

,
;This first section resets the SCSI device

INITSC: MOV AL,OOH ;Assert rst*
OUT SCSC,AL ;Send it
MOV BX,OFFOFH ;Set up delay
MOV CX,28H
PUSH AX ! POP AX ;Delay for SCSI bus
PUSH AX ! POP AX
LOOP DLOOP
MOV AL,O2H ;Disassert rst*
OUT SCSC,AL ;Send it
MOV DL,3 ;Set up delay

MOV CX,-l
PUSH AX ! POP AX

PUSH AX ! POP AX
LOOP AROUND
DEC DL
JNZ TDLY
PUSH DS ! POP ES ;Set up buffer
CLD
MOV
INC
MOV
MOV
MOV

REP

DLOOP:

TDLY:
AROUND

SCSILP:
DVAR,OFFFFH
DVAR ;Bump to next word to test
DI,offset TMPBUF ;Point to sector buffer
AX,DVAR ;Pick up data to fill buf

CX,l024/2
STOSW ;Fill buffer with test data

;This section calls the main routines of the program

CALL SELECT ;Selects the scsi device
MOV SI,offset WRCMND ;Point to wt cmd block
CALL SENDCMD ;Sends the write cmd
MOV SI,offset TMPBUF
CALL DTOUT ;Send the data
CALL STATUS ;Checks two status words

36



this point the data has been sent

MOV DI,offset TMP2BUF
XOR AX,AX
MOV CX,l024/2
REP STOSW ;Clear out the sec buffer
CALL SELECT ;Reselect the scsi device
MOV SI,offset RDCMND ;Point to rd cmd block
CALL SENDCMD ; Send read command
CLD
MOV DI,offset TMP2BUF ;Set up data area
CALL DTIN ;Bring data to storage
CALL S~ATUS ;Clear the status bytes

;The data is now in storage
MOV SI,offset TMPBUF ;Point to both buffer
MOV DI,offset TMP2BUF ; for string compare
MOV CX,1024/2
REPE CMPSW ;Compare the two buffers

:jump to error routine if sectors did not match
JNE ERROR
MOV DX,offset OKMSG ;Print msg to show
CALL PRINT ;sector read/wrote ok
JMPS SCSILP ;jump back to do rd/wt

over

ERROR MOV DX,offset ERRMSG
CALL PRINT
MOV CX,O ;Exit to CP/M
MOV DX,O
INT 224 ;Go back to cpm
RETF ;Should never return

; GENERAL SCSI utility routines

I

;This routine checks to see if the SCSI device is not

;busy, sends SEL*, sends id code, and disasserts SEL*

SELECT: CLD

BSYHI: IN AL,SCSC ;Check is busy-O on board

AND AL,OlH ;Mask off all but dO

CMP AL,OOH ;See if it's O

JNZ BSYHI ;If it's not, tryagain

MOV AL,OlH ;Assert sel*

OUT SCDATA,AL ;Send it

MOV AL,O3H ;Send device id

OUT SCSC,AL

IN AL,SCSC

AND AL,OlH

CMP AL,Ol

BSYLO ;See if busy-l on board

;Mask
;See if it's 1

37



;If not, tryagain
;Disassert sel*

JNZ
MOV
OUT
RET

BSYLO

AL,O2H
SCSC,AL

;This routine sends a command to the SCSI device
; SI points to command to send

SENDCMD: CALL WAITRQ ;See if req* is asserted
IN AL,SCSC
AND AL,60H
CMP AL,20H
JNZ DONE
LODSB
OUT
JMPS
RET

;See if still in cmd phase
;Quit if not in cmd phase
;Pick up cmd byte to send

;Send cmd byte to SCSISCDATA,AL
SENDCMD

DONE
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;This routine brings in the two status words from the
;device. The words are disregarded. An error routine
;could be added here.

STATUS IN AL,SCDATA
MOV CL,AL
CALL WAITRQ
IN AL,SCDATA
RET

;Store in cl

;This is the routine that waits for the REQ* to be
;asserted.

WAITRQ: IN AL,SCSC
AND AL,80H
CMP AL,80H
JNZ WAITRQ
RET

; General system utility routines
; Print a message on console
; DX points to message to print

PRINT: MOV CL,9
INT 224

RET

DSEG
ORG
DW

DB

DB
DB

DB
DB
RB
RB
DB
END

DVAR

ERRMSG

100H
0000
CR,LF,'ERROR: SECTOR DID

, NOT VERIFY',CR,LF,EOS
, SCSI ',EOS

SASIREAD,O,O,O,O,O
SASIWRITE,O,O,O,O,O
1024
1024
0

OI<MSG

RDCMND
WRCMND
TMPBUF
TMP2BUF

39



Appendix A

s pecifications

Size:

Length .

Depth
Height .

253 millimeters (10 inches)
13 millimeters (0.5 inches)
127 millimeters (5 inches)

Weight .371 grams (13 ounces)

Edge Connectors .34 Pin Shrouded Right Angle
26 Pin Shrouded Right Angle
50 Pin Shrouded Right Angle

Timing ..Meets all IEEE 696/S-100 specifica-
tions including systems beyond 10

MHz.

Processors . Compatible with most CompuPro
supported CPU boards *

Memory ...SK by S bit static RAM (1) standard

S-100 Address Space ..Occupies 256K byte memory space and
16 IjO ports

8-100 Memory Address .Switch selectable to any 256K byte

page

Standard I/O Address. .OOSOh to OOSFh

Power Consumption +8V at 1000 mA typical, 1900 mA

maximum

+/-16V at 600 mA maximum

* NOTE: The System Support 2 will not support interrupts on

the Cpu-ztm and CPU 32Ol6tm
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Appendix B

Technical Data Sources

The following information is included here to help those who
seek more detailed information than is included in this
document.

Centronics Specifications

Centronics Data Computer Corporation
I Wall Street
Hudson, Ne"w Hampshire 03051

Tel. (603) 883.0111

DUART SCN 2681

Signetics Corporation
811 East Arques Avenue
p .0. Box 409
Sunnyvale, California 94086

Tel. (408) 991-2000

Programmable Interrupt Controller 8259A
Programmable Interval Timer 8253

Intel Literature Department
3065 Bowers Avenue
Santa Clara, California 95051

Tel. (800) 538-1876
California: 800 672-1833

RS232C Standard

Electronic Industries Association

Engineering Department
2001 Eye Street N.W.
Washington D.C. 20006
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Real Time Clock -RTC 58321

Epson America, Inc.
23600 Telo Street
Torrance, California 90505

Tel. (213) 373-9511

SCSI Standard

u.s. Department of Commerce
National Bureau of Standards/Technology 4-216
Washington D.C. 20234

Tel. (301) 921-3723
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+5V

~

-1-

.SK1

2 74F32 FO4
(SHT 3) PORTSEL~ 13 12 I U26 3 WT*

BINTA (SHT 2)

WT (SHT 4)

C3 JIO

~ 47PF PHANTOM* B 9 74AS27 C 0-@> BUASEL*

10 8
(SHT 7) RREN* UI3 Q5 A 0-.- PHTM*

11 IK
R8 MPS3646
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10

.3 i
24 U46

4

BSTB (SHT 2,4,5)

BSTB. (SHY 4)

VASTS:

4 74FOO

(SHT 1) SINP>-

(SHT 1) SSTS >-
U17 ~ IN. (SHT 6,7,8)

2 74AS27(SHT 1) lAIASEL *
~ 1 12

(SHT 1) LLASEL* U13 PORTSEL
INOUT* 13 (SHT 1,4)

(SHT 1) BOUT>- 2 74AS27(SHT 1) BINP
~ 13 12

(SHT 1) BOUT 1 U25 INOUT*

2 74F(;O

~ OUT* (SHT 4,6,7,8)

9 74F32
STROBE*

~ 10 U14 INTA*

BINTA*

~GAIES

1 4 4

-:f-::\!-~~~

~~~~

12 9 12

~~~

"LJ~~
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CEP >-.

(SHT 3) BSTB

(SHT 3) STROBE

~ 22 2MHZ 49 U CO

U27

QAQB QCQD

~ O 15 5 74AS27

ENDWT 3 U12 6 CEP

4
121111

1 74LS08 -

~ '3 74F32

2 U33 11
LW* 12 ~ ENDWT (SHT 2,3)

ELW ~

14113

L 2MHZ.
(SHT 6)

74L508

CO Q

2MHZ* EI.W

48

Ci:RQ

1

(SHT 3) STROBE J PAL 12
10LS CESRD. (SHT 6)

RTCRD. (SHT 6)

SCDENA. (SHT 3)

SCSENA. (SHT 9)
U6

SCDSTB. (SHT 3)

SCASTB. (SHT 9)

TIMERSEL* (SHT 6)
13

-DIEN. (SHT 2)

BAD >c

BAI>-

BA2 >-;

BA3 >-

(SHT 1) WT >-c

(SHT 1) BINP >-

(SHT 1) WR* >-c

(SHT 3) BSTB* >-cc-
111

(SHT 1) UASEL* "'-"

pDBIN 1!!>--

PAL 18
10L8 INTMSEL* (SHT 8)

16
CEDWR* (SHT 6)

19

RTCSEL* (SHT 6)
15

RTCWR* (SHT 6)
U7 14

DUSTB* (SHT 7)
13

DUADD* (SHT 3)
12

SCCSTB* (SHT 9)
17

-INTSSEL* (SHT 8)

BAO >-:

BAI >-:

BA2~

BA3 >- -

(SHT 3) PORTSEL >-

(SHT 1) BINP >- -

(SHT 1) WR* >- -

(SHT 3) BSTB* >-

1
3 74AS27

RTCSEL*~(SHT 3) OUT* : U25 6 ADDWR (SHT 5)

(SHT ,) BAa
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J4 it
(SHT 7) BBVcc >-.. 9 !

A Ic B

JS '>-

(SHT 7) BBVCC >-o ~ 6

A C B

32 30 32 1"301

,-1"
311

v""

Vpp
--
PGM

A15/A14Npp I
RDViBiJSY

BA16>- BA16~
~ J3

LoAQ

BAI5~C ,

BAI4~BO -.AS(SHT8)

RRWI.>eo 29 -
C AI4/WE

BAI4~ BA' A131CS2
21J6 BA'2 A12 1108 -BD7

1 ° BAI' All 1/07 BD8

19
BA10 10 1/06 BD5

18
BA 9 1105 BD4

'7
BA8 1104 BD3

'5
BA7 7 1103 BD2

14
BA A6 1102 BDI

13
BA5 A5 1/01 -BDO

B A4
RAMI

BA A3 ROM

B A2

BAI A'
U22

BA AO

RRCS CS

RRRI OE GNDI

AS>-

RRW2. >-0 A
C 29

J2 0---

BA14>--0B
28

BA13 >-"- A131CS2

BA12 >;s A12 21

BA11 A11 110 BD7
23

BA10 10 110 BD6

BA9 9 11 BD5

BA8 1/0 BD4

BA7 7 11 BD3

BAB B II BD2

BAS 1/0 BD1
13

BA4 1/01 -BDO

BA3
RAMI

BA2 ROM

BA1 1

BAO 0 U21

ARCS. S I

RRR2. E GND I
16 16

~

-=-
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74LS374

12k
CONN 25

QI DO D:D-1 Q: 3 D1

~ 9

Q 4 D2 209
Q , D3 21

(SHT 4) CEDWR.

1 74F32

2MHZ. ~

(SHT4) 2~

us

BDO

BD1

BD2

BDJ

BD4

BDS

BDG

BD7

5

~~ CESTB-

F04
00-1

OE

't 24 ~~ 312 CEDWR* U46 -=-

(SHT 4)

~ 011 BUSY* 32 11 BUSY

74LS367

-=

; 1 Vcc (SHT 4) TIMERSEl* CS 8253

22-
(SHT 3) IN* RD GND

23 -
(SHT 3) OUT* WR

19
BAO AO

20BAI c AI -~

BDO >- DO

BDI~ "1

BD2 >- D2

BD3 >- D3 U24

BD4 >-,- D4

BD5 >-,- D5 GATEO fm14 BD6 >-,- D6 GATEI

18
BD7 >- D7 GATE2

CI.K1
ClKO C1.K2

12

-
10

OUTOt!! TIMER O (SHT 8)

13

OUT1 TIMER 1 (SHT 8)
I '7

TIMER 2 (SHT 8)

BOO .. ~ BUSV- BD1 ~ ' -<ACK*-mJ ACK*

11 12
BD2 <] 12 PE

13 14
BD3- 15 ERROR*

10
BD4 ..U4 --DD SLCT

L G1 G2

15 It
(SHT 4) CESRD. >--

9 1151181
(SHT 4) 2MHZ* > ..,

t12 74FOB

y

R1
SK1

13
RESET* Ir§> -

~(SHT 7) AUTOFD ~ AUTOFD.

~(SHT 7) INIT ~ INIT.

~ 2
SLCTIN U36 '7 SLCTIN.
(SHT 7)

CESTB. >-O::J STROBE.

~ 8 ~(SHT 4) RTCRD. U48 RTCRD (SHT 5) '0
'2 -9

D
CEINTC ~ 7474

U48-
~ Ci:R

(SHT 4) RTCWR. ~ RTCWR (SHT 5) y '3

(SHT 4) CEDWR. ~

CEINT (SHT B)

J1
BUSY. ~

B

~r- CEINTC

ACK. ~
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f 40

CONN 1

I 30

129

A3

A2 IPO

A1

AO RXDB

TXDB

DUART

CEN DP1

WAN

ROW IP3

FO4

~ 6
DUINT* U3 DUINT

(SHT 8)

19 Vcc
BD7~ D7

~ 2 RXDA BD6 D6 18

BD5 D5

23
BD4 D4 TXDA

17
BD3 D3 2681

24
BD2 D2 OPO

16
BD1 D1

25 U18
BDO ~ IJO

74LS175 IP2

¥ 3 15 BD3 D Q

BD2 12 D Q 10 5

4 2
BD1 D U15 Q
BDO 5 D Q 7

(SHT 3) DUADD 9

(SHT 6) BRESET*:,

-35 I
(SHT 4) DUSTB* ~

(SHT 3) OUT* >-;

(SHT 3) IN*J

TOP VIEW TOP OF BOARD

34 PIN SHROUDED
EDGE CONNECTOR

20 B 20

3.6864 CJ

IMHZ 32

1469

~

~
1488

~
1466

U2~9.10 J L.:::::.J

~ 3 1 SR5-9

U1 8A
1469

~ 4 SR5-2
U1 20A

1469
1469

~ 01113 U1 2B

R10

~ 1

U2 3B

12,13 1466

12
~ U2 5B

4.5 I 1468

~ I SR6-8

U3 8B
1489

~ 4 SR6-9

AI IPI U3 20B
21 R20 1489

X INTRN -.A .DUINT.
2 18 OP2 RR

39 13
(SHT 5) RTCB ~Y. IP4 OP3 AUTOFD (SHT 6) ~

SW2/ 38 27 ,.
---<T IPS OP4 INIT (SHT 6)

5 ~R6- 37 14 f : ~ .~ ., .T .,

~' 6 IP6 OP5 SLCTIN (SHT 6)
2 3 5 --:elSR6-7 34 26

-=- BRESET OP6
(SHT6) 20 RESET Is

GND OP7

' t".,.,

.1-23 5
= 1=-1- t

-=- JI2
A

~ o.-. RREN. (SHT 1,2,5)
5 8

RR U48
B

01
PN2222A

I -12v SK1

-v--
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~ EQ 20 2 4 BDO -5 19 D .." Q 74LS38 BDI SCASTB. >= U34 1 3 BD2

(SHT 4) -Q 6 2 U47 BD3
CLR ACK.

r 74LS74 BD4
8

BD

(SHT 8) BD

r SCSIINT BD7

(SHT 3) SCDSTB

(SHT 3) SCDENA

DIIO.

-74ALS653

SR2 CONN 3

00

~~~[O
~-~ 3

D2'V~--A '"T""' 5D3 V U-.J
1 ~~m [:D--

:: ~ 00 [D-, D5
~ 2 10 D8

A 14
11 D7 1

SR1

74LS38

[ill-

~ [ill-. SR4-1

32

SR4

REQ. 0-00

BSY.~

MSG. ~

DI./O~

C./D ~

ACK. ~

SEL.~

RST. ~

SR3

-+ PULL UP/PULL DOWN [W-

(SR2,SR4) 220 TO +5V

(SR1.SR3) 330 TO GND

10
~PR ~ Q 9

REQ>-- U34
-8

CLRQ

174LS74

ACK* >-

4
B~ . ~DO D 1 5

Q 13 74LS38

U2tSCCSTB. 3 --6 11 (SHT4) CLR Q ~ SEL.

BRESET. ~ 74LS74

(SHT 6)

8
5

TRST~

'0
~ 2- 9 BD' D PR Q

U29 BSY* -BDO
" 8 '6

SCCSTB* -Q TRST -BD'

CLR
(SHT 4) e-- BD2

'3 74LS74 i '4
BRESET* e-- BD3

(SHT 6) MSG* BD4

3 4 C*/D BD5

REQ* ~ REQ BD6

REQ* BD7

~ 2
DI*/O U28 Dl/0*

SCSENA*

(SHT 4) 1
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LIMITED WARRANTY

Via.yn Corporation warrant. ,hi. comput.r product to b. in rood workinr order ror a period or ninety

day. rrom th. d.te or purch... by the oririnal .nd u..r. Should 'hi. product rail to b. in rood

workinr ord.r at any tim. durinr ,hi. warranty p.riod, VIASYN will, at it. option, r.pair or r.place

th. it.m at no. dditional chorr. .xc.pt a. 1.' rorth b.10. R.pair part. and r.ploc.m.nt product.

will b. rurni.h.J on an .xchanr. ba.i. and will b. .ith.r r.condition.d or new All replaced part.

and product. b.com. th. property or VIASYN Thi. limit.d warranty doe. not includ. ..rv;c. to

repair domare to th. product r..ultinr rrom accid.nt, di.a.t.r, mi.u.., abu.. or unouthori..d

modir;cation or th. product

Ir yoU n..d aIIiItanc., or .u.p.ct an .quipm.nt ra;lur., alwayI contact your Sy.t.m C.nter or dealar

r;r.t Sy.tem C.nter t.chnic;an. .r. tra;n.d to provid. prompt d;arno.i. and r.pair or .quipm.nt

railur.. rr you are not .ati.r;.d by th. action. tak.n by your Sy.t.m Cent.r or d.al.r, pi call VIASYN at (415) 186-0909toobtain a R.turn Mat.rial Authori.ation (RMA) numb.r, orwrit. to

VIASYN at 26538 Danti Court, Hayward, CA, 94545-3999, All RMA. B. .ur.to includ. a Copy Or th.

oririnal bill or 111. to .ItabliIh a purcha.. dot. Ir th. product i. d.liv.r.d by mail or Common

ca.r;.r, yoU arr.e to in.ur. th. product or a..um. the ri.k or 10110. domar. in 'ran.", to pr.pay

.hippinr ch.rr.. to th. w.rr.nty ..rvic. 10C.';On .nd to u.. th. oririn.1 .hippinr cont.iner or

.quival.nt B. .ur.to mark th. RMA numb.r on th. out.;d. orth. .hippinr contain.r or d."v.ry may

b. r.ru..d Contact your Sy.t.m C.nt.r/d.al.r or wr".to VIASYN atth. .boV. addr... ror rurth.r

inrorma';on

All eopr d and ;mp".d warran';.. ror ,hi. product, includinr th. warran';.. or m.rchantabil"y

and r;tn... ror a particula. purpo.., or. "mit.d in dura';on to th. abov. fut.d p.riod. rrom 'hI

dot. or purcha.. and no warran';.., ."h.r .xpr d or imp".d will apply art.r 'hi. p.riod

Ir ,hi. product i. not in rood wo.kinr o.d.. a. warrant.d aboV., your .01. r.m.dy .hall b. r.pair or

..pl.c.m.nt ..provid.d .boV. In no .v.nt .h.1I VIASYN b. ".bl. to yoU ror .ny d.m.r.., includinr

any 10.t pror;t., 101' ..vinr. or oth.r inc;d.ntal or con..qu.n';.1 domar.. ari.inr oUt or th. U..

or or inability to U.. .uch product, .v.n ir VJASYN 0. .Sy.t.m C.nt.r/d.al.r ha. be.n adv;o.d or

th. po..ibility or .uch domar.., or ror any cl.;m by ."v oth.r party

Ir 'hi. product ;0 out or war.anty, pi c.1I or wr". th. VIASYN RMA d.partm.nt to obtain a

quota';on ror racto.y ..rvic. Ir ,hi. product w.. .old a. a .y.t.m by VIASYN, " may ."ribla and

yoU may .I.ct to purcha.. on ."./d.pot maint.nanc. rrom SPERRY Contact your Sy.t.m

C.nt.r/D.al.r, your n.ar..t 3PERRY orr;C. or VIASYN ror mor. d.tail.

Ir yoU hov. purcha..d a SPERRY ..rvic. and maint.nance arr..m.nt, th. ro110winr tWo

pararrophI .1.0 apply

Ir VIASYN or ". ..rvic. contractor rail. art.r r.p.at.d all.mptI to p.rrorm any or ". ob"ra';on.

1.' ro.th in th;o arr..m.nt, VIASYN'. or ". ..rv;c. contr.ctor'. .n';r. "ability and VrASYN'.

cu.tom.r'. .01. and .xclu.iv. .am.dy ror claim. r.lat.d to or ari.inr oUt or th;o arr..m.nt ror any

caul. and r.rardl.II or th. rorm or ac';on, wh.th.r in contract or tort, includinr n.r"r.nc. and

.trict "ability, .hall b. V;a.yn'. cu.tom.r'. actual, dir.ct domar.. .uch a. would b. provabl. in a

court or law, but not to .xc..d ,h. 'u.t or 'h. ".m or .quipm.nt involv.d

In no .v.nt .hall VIASYN or ". ..rv;c. contractor b. "obi. ror any incid.ntal, ind;r.ct, .p.c;al

0. conI.qu.ntial d.mar.., ;ncludinr but not lim".d to 10.. or u.., r.v.nu. or p.ofit, .v.n ir

VIASYN or ". ...v;c. contractor ha. b..n adv;o.d, kn.w or .hoUld hov. known or th. po..ibility or

.uch domar..; or domar.. cau..d by VIASYN'. cuItom.r'I railur. to p.rrorm ". ob"ra';on. und.r th;o

arr..m.nt; or cl.im., d.mand. 0. ac';on. ar.in.t VIASYN'. cu.tom.r by any oth.r party

Viaaya Corporatioa

26538 Dan'; Court

Hayward, CA 94545-3999

(415) 186-0909

TWX 510-100-3288

EFFECTIVE 9111... Thi. warranty .up...ed.. all pr.viou. warr.n';.. All pr.viou. .d"ion. .r.

ob.ol.tr

91>20-0048
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