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Preface

This manual describes the features and functions of the DISK
IB*'™ board. It also contains information on how to program
the DISK 1B. This is a reference manual for programmers,
hardware engineers, and anyone else who needs to understand
how the DISK IB functions in a CompuPro‘*™ computer system.
It is not a troubleshooting guide or & repair manual.

This manual begins with an overall description of the board
and a dectailed account of the switch settings. For those
seeking more details on the DISK 1B, a functional
description follows the switch setting section. Programming
considerations, specifications, and schematics are also
included.

For those who are interested in getting "up and running” in
8 hurry, please refer to the software installation guide
provided with your operating system.
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Overall Description

The DISK 1B provides an interface between the IEEE 696/S-100
bus and up to four 8" or 5.25" floppy disk drives.
Connectors on the DISK IB supply all the signals necessary
to control these drives. Designed for full electrical and
mechanical compatibility with the IEEE 696/S-100 bus

standard, this board boasts several innovative features
including:

e 24-bit DMA data transfers with the ability to cross 64K
boundaries.

@ Priority arbitration for the on-board DMA circuitry that
will allow up to 16 temporary bus masters to opcrate
without conflict.

e I/O mapped control for uninterrupted memory space.

¢ An advanced, third generation Floppy Disk Controller
(765A or 8272A).

@ An advanced digital data separator for reliable data
transfers that eliminates adjustments.

¢ Provision for running both 5.25" and 8" floppy drives at
the same time.

e On-board boot EPROM with the capability of supporting
many different processor and peripheral boot routines.

e Software sclectable floppy data rates to allow support of
many drives.



Installing the DISK 1B Board

Basic Installation
Step 1. Unpack the Board.

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

the plastic bag. PEG FOLD
/ ;/j voLE

‘s

Step 2. Install the Card Extractors.

CARD EXTRACTOR

1. 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 right 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 Jeft extractor.

J6 J4 JS J9 J3 J2 J1 JO Jo

O

O
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Step 3. Check Switch and Jumper Settings

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

Step 4. How to Install Jumper Shunt Connectors

Jumper Shunts
A jumper shunt is a small plastic
part used to connect two pins on the
jumper connecctor. 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.

JUMPER SHUNT

Step 5. Insert the DISK IB into the S-100 Bus.

The power to the system must be off. Place the board into a
siot towards the back of the enclosure. The edge connector
is of [set, so the board fits only one way. Push down GENTLY
until the board is firmly installed.
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Switch Settings

Switch Summary

The DISK 1B has a single 10-position dip-switch, SWI,
which controls three functions:

e The block size and addressing of the on-board EPROM
(positions 1-8).

e Whether the EPROM is used to boot the system after a
system reset (position 9).

e The polarity of a software readable switch (position 10).

SW1l Position Function

P— iy

EPROM Address Al4

EPROM Address Al3

EPROM Address Al2

EPROM Address All

Block Sixze select MSB

EPROM Address AlQ

Block Size select 1SB

EPROM Address A9

EPROM BOOT ENABLE (ON enables
boot from EPROM).

READABLE SWITCH (ON reads 0)

e sN -

b
<

Note that when a paddle 1s OFF, the corresponding address
bit is high, and when a paddle is ON, the bit is low.

O

O

Switch Description

The on-board EPROM can be cither a 2764 (8K by 8), 27128
(16K by 8), or 27256 (32K by 8) for total space from 8K
bytes to 32K bytes. On power-up or resct, the main
proccssor looks to this memory space for instructions. using
the EPROM as a "boot EPROM." The block size of the EPROM
that 1s visible to the processor can be 312, 1K, or 2K
bytes. The total number of different routines available is
cqual to the EPROM size divided by the block size. For
cxample, 16 different 512 byte routines are available using

a 2764 EPROM, or 32 different 1K byte routines are available
using a 27256 EPROM.

The address bits and corresponding switch positions are
given 1n Table 2. The switch settings required for

different block sizes are given in Table 3 for the different
EPROMs allowed.

Table 2 - EPROM Addresses Selected by Switch SW1

SW1 Position Address on EPROM

S

Al4 (not used in 2764, 27128)
Al3 (not used in 2764)
Al2

All
Al0
A9

00 O £ W A

Table 3 - SW1 Settings for Different EPROMS and Block Sizes

Block _ EPROM Size

Size _ 2764 == 27128 . 2756

512 Pos 3,4,6,8 addr Pos 2-4,6,8 addr Pos 1-4,6,8 addr
Pos 5,7 OFF Pos 5,7 OFF Pos 5,7 OFF
Pos 1,2 not used Pos 1 not used

1K Pos 3.4,6 addr Pos 2-4.,6 addr Pos 1-4,6 addr
Pos 5,8 OFF Pos 5,8 OFF Pos 5,8 OFF
Pos 7 ON Pos 7 ON Pos 7 ON
Pos 1,2 not used Pos 1 not used

2K Pos 3,4 addr Pos 2-4 addr Pos 1-4 addr
Pos 6,8 OFF Pos 6,8 OFF Pos 6,8 OFF
Pos 5,7 ON Pos 5,7 ON Pos 5,7 ON
Pos 1,2 not used Pos 1 not used



The boot EPROM on the DISK 1B contains software routines
required to load the initial sectors of the disk operating
system into memory for system startup (“*boot up®). System
RAM must be present from Oh to 7FFh for proper operation of
the boot EPROM. The different routines in the EPROM allow
different processor types (8086, 68K, ctc.) to load the
disk operating system from different devices (floppy disks,
hard disks, etc.). As new processors and new boot devices
ar¢ added by CompuPro, the version of the boot EPROM
installed on the DISK 1B may need to be changed. Plecase
refer to the Software Installation Guide for the system to
determine the appropriate switch settings for the particular
boot EPROM on the DISK 1B.

SWI1 position 9 controls whether the boot EPROM is enabled
after a system reset. The boot EPROM may be enabled by
putting position 9 of SWI! in the ON position, and disabled
by placing it in the OFF position.

Remember, the boot hardware on the DISK IB board requires
that memory respond to PHANTOM® at the host processor's
reset address. If the memory residing at this address does

not respond to PHANTOM?® and the boot EPROM is enabled, a bus
conflict will occur and possible damage could result.

SW1 position 10 can be read by the host CPU. When the host
CPU reads this bit (bit 2 i1n relative 1/0 port 2), 1t will
read a 0 when position 10 1s ON, and a 1 when position ]0 is
OFF. This feature can be useful in systems to allow the
software to determine what hardware is in the system. For
example, in the CompuPro Concurrent DOS 8-16 Version 5.0
operating system, when this position 15 ON, the software
expects 2 SYSTEM SUPPORT ! in the system, and when this
position is OFF, the software expects a SYSTEM SUPPORT 2.
The installation guide for the operating system on a
particular computer will explain the function of this switch
when used with that operating system.

This completes the section on switches.

O

O
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Jumper Settings

Jumper Summary

Thc‘ l?!SK 1B has 13 jumpers that allow considerable
flexibility. Jumpers JO-3 and J8 are the only ones on the
boarc_i _that_ have pins and tandem shunts installed. The
recmaining jumpers (J4-7, J9-13) are set with small traces on
the board to the configuration that most users will want.

Table 4 - Summary of Jumpers

&

Position Function

Select 5.25" for DRIVE 0
Select 8" for DRIVE 0
Select 5.25" for DRIVE 1
Select 8" for DRIVE 1
Select 5.25% for DRIVE 2
Select 8" for DRIVE 2
Select 5.25" for DRIVE 3
Select 8" for DRIVE 3
(pins and shunts are
installed in J0-J3)

i

H?H??D‘HP
aaoaaaooaonn

WD 92C32 or SMC 9236 Data
Separator in U42
B-C 9216B Data Separator in U42

(trace normally connects
B-C on board)

5 Installed allows HDLD* (pin 4) on
5.25" cable to be driven.
Removed floats HDLD* dis-asserted.
(normally not connected)

6 Installed allows RWRITE* (pin 2) on
5.25" cable to be drive.

Removed floats RWRITE* dis-asserted.
(trace normally connects)

7 Installed allows PHANTOM* (pin 67)
to be driven on the S-100 bus
during accesses to boot EPRON.

Removed disables PHANTOM* assertion.
(trace normally connects)



J Position

Table 4 - Summary of Jumpers (Continued)

10,11

12

A

B

A-C

Function _ |

Installed returns READY to FDC on
DRIVE SELECT 0O

Installed returns READY to FDC on
DRIVE SELECT 1

Installed returns READY to FDC on
DRIVE SELRCT 2

Installed returns READY to FDC on
DRIVE SELECT 3

(pins and shunts are installed)

Installed places 3 wait states in
DMA, boot EPROM, and I/0 cycles
to the DISK 1B (for up to 12.5 Miz
bus speeds).

Removed places & wait states in all
of above.

(trace normally connects on board)

Eliminates write precompensation on
the drives

Uses write precompensation on the
drives

(traces normally comnect B-C)

Interrupt from FDC goes to
VIO* (pin 4) on S-100
Interrupt from FDC goes to
Vil* (pin S5) omn S§-100
Interrupt from FDC goes to
Vi2* (pin 6) on S-100
Interrupt from FDC goes to
VIi3* (pin 7) on §-100
Interrupt from FDC goes to
Vi4* (pin 8) on §-100
Interrupt from FDC goes to
VI5* (pin 9) on §-100
Interrupt from FDC goes to
Vie* (pin 10) on S-100
Interrupt from FDC goes to
VIi7* (pin 11) on S$-100

(trace normally connects VI4¥)

O

0

O

Table 4 - Summary of Jumpers (Continued)

J  Position Function
13 A I1/0 port address A2
(normally connected)
B 1/0 port address A3
(normally connected)
C I/0 port address A4
(normally connected)
D I1/0 port address AS
(normally connected)
E I/0 port address A6 (normally open)
F 1/0 port address A7 (normally open)

(default I/0 ports are COh to C3h)

Note that when an address jumper is open, the corresponding
address bit is high, and when an address jumper is
connected, the bit is low.



Jumper Description

Jumpers JO through J3 seclect which drives are 5.25" and
which are 8". Each drive connected to the DISK 1B must be
jumpered (on the drive) for a different drive select. JO
through J3 then must be set on the DISK 1B to correspond to
which drives are 8" and which drives are 5.25° A shunt
across A-C selects 5.25": a shunt across B-C sclects 8",

For example, if an 8" drive was jumpered as drive 0, and a
5.25" drive was jumpered as drive 2, JO must be set to B-C,
and J2 must be set to A-C. JO through J3 have pins and
shunts installed at the factory. These must be set to the
configuration of the target system,

Jumper J4 selects different clock rates for the digital data
secparator in U42, If a shunt is placed across B-C, a 9216B
from either SMC (Standard Microsystems Corp.) or WD (Western
Digital) must be in U42, The 9216B is the standard
performance part, and can be used with good quality drives
that have low jitter in their read data stream. The higher
performance WD 92C32 or SMC 9236 requires J4 to be set to A-
C. Some drives with more jitter in their read data stream
may require this higher performance part for reliable
operation. J4 normally has no pins installed and has a
trace across B-C. This can be cut and pins installed to
change the scetting.

Jumper J5 allows the DISK 1B to assert HDLD® (Head Load, pin
4) on the 34 pin 5.25" cable. With J5 removed (as shipped),
the DISK 1B will never assert HDLD®. Most 5.25% drives
automatically load the head when MTR ON® (Motor On, pin 16)
and DRIVE SELECT®*® (DRS0-3% pins 6, 10, 12, or 14) are
asserted. Please refer to the drive specification for
information on how a particular drive works. If a drive
does need HDLD®* to be asserted, J5 should then be installed.
Setting bit D2 in relative port Oh low then asserts HDLD®.
On reset, when J5 is installed, HDLD® is asserted.

Jumper J6 allows the DISK 1B to assert RWRITE?® (Reduced
Write, pin 2) on the 34 pin 5.25" cable. This jumper is
normally connected with a trace on the solder side of the
board. When writing certain types of diskettes on certain
types of drives, asserting this line is necessary for error
free writing, Most drives don’t care about this line, and
some drives use this line for different functions. The
drive manual must be consulted on use of this signal.
Sctting bit D4 in relative port Oh low asserts RWRITE®. On
reset, when J6 is installed, RWRITE?® is asserted.

10
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Jumper J7 allows PHANTOM® (pin 67) on the S-100 bus to be
asserted when the host CPU is reading the boot EPROM. J7 is
normally connected with a trace on the solder side of the
board. If the standard boot EPROM on the DISK 1B is used,

this jumper must be connected. If it is ever necessary to
disconnect PHANTOMS®, this jumper can be cut.

Jumper J8 is a four position jumper that allows READY to be
asserted to the 765A or 8272A floppy disk controller (FDC)
automatically whenever a particular drive is sclected. This
1S necessary as some floppy drives do not assert READY in
the manner that the floppy disk controller needs it.
Install a jumper according to the following table depending
on which drives neced READY to be driven automatically.
Jumpers should not be installed if a drive returns READY
normally.

Table § - READY to FDC on DRIVE SELECT

Function

=

Installed returns READY to FDC on DRIVE SELECT 0
Installed returns READY to FDC on DRIVE SELECT 1
Installed returns READY to FDC on DRIVE SELECT 2
Installed returns READY to FDC on DRIVE SELECT 3

CcOwd

Jumper J9 sclects between three and four wait states
inserted on DISK 1B DMA cycles, I/O cycles to the DISK 1B,
and memory reads from the boot EPROM. In systems up to 12.5
MHz, 3 wait states are adequate for all the above type of
cycles. Thus, J9 is connected by a small trace on the
solder side of the board. If it is ever necessary to move
to 4 wait states, cut the small trace connecting J9 on the

solder side of the board.

Jumper J10 and J11 control whether write precompensation is
used when writing the floppy disks. Both jumpers must be
set the same way. Most drives accept 250 ns of write
precompensation, and thus J10 and J1I are cnnncctcdl on the
component side of the board across B-C, If it ever
necessary to eliminate write precompensation for all the
drives, the traces across B-C on J10 and J11 should be cut,
and jumpers should be installed across A-C of J10 and JI1.

11



Jumper J12 is an cight position jumper that seclects which S-
100 vectored interrupt (VI) is asserted when the floppy disk
controller asserts an interrupt. Any VI from VI0®* (position
0) to VI7® (position 7) can be asserted by placing a jumper
across the proper position. As CompuPro systems use VIi4*
for the DISK 1B, there is a small trace on the solder side
of the board connecting position 4. If it is necessary to
use another interrupt for the DISK 1B, cut the small trace
and install a jumper in the proper position,

Jumper J13 is a six position jumper that selects what base
1/0O port the DISK 1B’s 4 1/0 ports are located at. The DISK
IB uscs 8 bit address decoding. An installed jumper sclects
a 0 for the address bit, and a removed jumper selects a 1.
The following table shows which position of J13 (A-F) stands
for which bit of address.

Table 6 - Jumper J13 I/O Port Addressing

J13 Address Bit

A 1/0 port address A2 (normally connected)
B 1/0 port address A3 (normally comnected)
C I/0 port address A4 (normally connected)
D I/0 port address AS (normally comnected)
E I/0 port address A6 (normally open)
F I1/0 port address A7 (normally open)

(default 1I/0 ports are COh to C3h)

As the standard CompuPro address for the DISK IB is
0COh-0C3h, traces on the component side of the board
normally connect position A through D to select this
address. If 1t 1is ever necessary to change this
address, the small traces can be cut and jumpers
installed.

This completes the section on jumpers.

12

Q

O

O

O

Functional Description

Disk Interface Port Map

The DISK 1B interface uses a block of four port addresses
for communication between it and the host processor. After
boot, DISK 1B occupies no memory space of the host processor
and performs all data transfers via DMA. The address of the
first port is jumper scttable to any 1/0 address which is a
multiple of four. The ports will be referred to as relative
ports 0 - 3. Sce the section on jumper settings for how to
set the I/0 port address.

Table 7 - I/O Port Overview

Relative
Port L Function
0 Read FDC Main Status Register
0 Write Drive Select Register
1 Read FDC Data Register
1 Write FDC Data Register
2 Read Drive Status Register
2 Write DMA Address Register
3 Read (not used)
3 Write Motor Control Register

FDC Main Status Register (read only)

This is the main status register of the FDC chip. It may be
read to obtain the status of the drives and the controller
chip. Please refer to the 8272A/765A data sheet for a
description of the bits in this register. See appendix 2
for information on obtaining the 8272A data sheet.

13



Drive Select Register (write only)

The Drive Sclect Register controls a8 number of different
functions on the DISK 1B. Bit 7 allows the DISK 1B to force
a hard reset to the FDC. Bits 6 and § allow the selection
of four different floppy disk data rates. Bit 4 allows the
DISK !B to assert reduced write (RWRITE®, pin 2) to §5.25"
drives. Bit 3 allows the assertion of TS (two-sided) to the
FDC when using 5.25" drives. Finally, bit 2 allows the DISK
1B to assert head load (HDLD®, pin 4) to 5.25" drives. Bits
1 and 0 are not used and should be set 0. The bit positions
and function are shown in the following table.

Table 8 - Drive Select Register Description (Port 0)

Bit Function
0 not used
1 not used
2 5.25" HDLD* (assert HDID* = O, dis-assert
HDLD* = 1)
3 Force Two Sided (Normal = 0O, Force = 1)
4 5.25" RWRITE* (assert RWRITE*® -0, 6 dis-assert

RWRITE* = 1)
5.25"/8" Data Rate Select (8" = 0, 5.25" = 1)
HI/1LO data rate select (normal = 0, special = 1)
Floppy Disk Controller Reset (run = 0, reset = 1)

~ oW\

FDC Data Register (read/write)

The FDC Main Data Register is the main communication path
between the host system and the FDC chip. All command and
result status pass through this register.

Drive Status Register (read only)
The Drive Status Register allows software to poll a drive’s
READY?® status, view the drive's INDEX® pulse, check the FDC

interrupt status, and read the readable switch. The bit
positions are shown in the following table.

14
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Table 9 - Drive Status Register Description (Port 2)

Bit __ = Function
0 Drive Ready Status (READY = 1)
1 Drive Index Pulse (PULSE = 1)
2 Readable Switch SW1-10 (ON = 0, OFF = 1)
3-6 (not used)
7 FDC Interrupt Status (INTERRUPT ACTIVE = 1)

DMA Address Register (write only)

The DMA address register is actually a push-down stack of
three 1-byte registers. To use this register to load an

address, load a 3-byte DMA address most significant byte
first.

Motor Register (write only)

The Motor Register allows: 1)software setting of the motor
control lines for drives that respond to these lines and,
2)disabling of the boot EPROM. A system resct (not a floppy
disk controller reset) is required to re-enable the boot

EPROM. The Control Bits are described in the following
table.

Table 10 - Motor Control Register Description (Port 3)

Bit Function

—_———

0 Boot EPROM Disable (Disable = O,
System Reset to Re-enable)
1-3 (not used)
7 Floppy Motor Control (Motors ON = 1,
Motors OFF = ()

NOTE: Bit 7 controls both 8% floppy and
5.25" floppy motors.

15



Data Rate Select

Two bits are provided in the drive select register to choose
the data rate for the floppy disk controller (FDC). In
addition, The FDC senses whether the floppy disk inserted in
the drive is formatted as double density (MFM encoded), or
single density (FM encoded). The single density (FM) data
rate is half the double density (MFM) data rate.

Four different double density (MFM)} data rates are
selectable with the two bits in the data select register.
They are: 500K bits/sec for 8" drives and 5.25" IBM® AT
style high-capacity drives; 250K bits/sec for 5.25" drives
such as the Mitsubishi M4853; 300K bits/sec for IBM AT style
high-capacity drives reading IBM PC style disks; and 150K
bits/sec. If the floppy disk in the drive is single density
(FM), the FDC will sense it and automatically cut the data
rate in half.

Choose the rate depending on the drive type and disk format

being used. The following table gives the data rate as 8
function of the drive select register bits 5 and 6.

Table 11 - Data Rate Select

Drive Select Register MFM Data M Data

Bit 6 Bit 5 Rate Chosen Rate Chosen _
0 0 500K bits/sec 250K bits/sec
0 1 250K bits/sec 125K bits/sec
1 0 300K bits/sec 150K bits/sec
1 1 150K bits/sec 75K bits/sec

Floppy Disk Controller Reset

In addition to being asserted when a system reset is driven
(RESET, pin 75 on the S-100 bus), the floppy disk controller
(FDC) reset pin is asserted when bit 7 in the drive select
register is set high. The FDC can get into an illegal state
that requires a hardware reset to the chip to clear. The
DISK 1B provides such a reset under software control.

To assert reset to the FDC, sct bit 7 of the drive sclect
register high. To release reset, set this bit low. Make
sure¢ that an adequate width reset pulse (at least 7
microseconds) is given to the floppy disk controller. Also
make sure to delay for about the same length of time after
reset 15 released before sending new commands to the FDC.

16
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Interrupts

The DISK 1B is capable of running in either a polled mode or
an interrupt-driven mode that is particularly suited for
multi-user environments. The DRIVE STATUS port (relative
port 2) allows software to sample the interrupt output of
the floppy disk controller on data bit 7. To rum in an
interrupt driven mode, the interrupt output of the floppy
disk controller is driven onto one of the vectored interrupt
lines (VIO®* thru VI7*) of the S-100 bus. This s
accomplished by installing a jumper shunt or #30 wrap wire
across the posts (if installed) at jumper location JI12,
positions 0-7. Jumpers 0 thru 7 correspond directly to VIO*
thru VI7*%. All CompuPro software uses YI4® for the floppy
disk interrupt.

Walit State Enable

The DISK 1B inserts wait states into the boot EPROM read as
well as the 1/0 and DMA read and write cycles when fast
processors are being used. In systems with system clock
speeds up to 12.5 MHz, jumper J9 should be installed to
select threce wait states. J9 can be removed if four wait
states are needed.

Arbiter and Priority Selection

The DISK 1B controller allows multiple DMA devices to be
active on the S-100 bus at one time. As long as a DMA board
(temporary bus master) conforms to the IEEE 696/S-100
specifications concerning DMA  arbitration and
prioritization, up to 16 different bus masters may gain usc
of the bus in order of their assigned priority,. Remember,
there should never be more than one temporary bus master at
a given priority level.

The priority of the DISK 1B board is fixed at OFh, the
highest possible value. Make sure that no other DMA device
in the system is set to OFh.
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Motor Control Enable

A bit is provided in the Motor Control Register to control
the four designated motor control lines for the 8" floppy
drives, and one motor control line for 5.25" minifloppies.
Some drives may not respond to these lines. By controlling
the contents of this bit, the drives may have their motors
turned "ON" or "OFF". In addition, this register has an
automatic timeout fecature that turns all the motors "OFF"
approximately 15 seconds after the last access to the
controller. Any access of the board resets this timer and
the 15 seconds starts again.

Boot EPROM

The boot EPROM contains the software routines required to
load the initial sectors of the disk operating system into
memory for system startup. A complete description of the
functions and capabilities of the boot EPROM addressing as
well as how to set SWI to use it is given in the Switch
Settings section of this manual.

On power-up, when SW1 position 9 1s ON, the boot EPROM will
appecar as memory at the host CPU’'s reset address and, in
fact, at all memory addresses. The DISK 1B will assert
PHANTOM?®* and provide data to the host CPU on every memory
read cycle. The DISK 1B will not assert PHANTOM®* during
memory write or 1/0O cycles from the host CPU. This is so
the host CPU can write to system RAM and command the DISK IB
during boot up. The host CPU will continue to read from the
boot EPROM until a "1" is written to the motor control
register bit 7. This will turn the boot EPROM off until the
system is reset, regardless of what is written to this bit
after the "1" is.
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DISK 1B Connector Plnouts

DISK 1B
CONN 2 Pin

All odd pins ground on both cables.

Table 12 - DISK 1B Connector Plnouts

8" Drive DISK 1B 5.25" Drive
__Signal CONN 1 Pin Signal
Low Current
Motor OFF 1
Motor OFF 2
Motor OFF 3
Two Sided
NC
Side Select
NC
Head load 2 Reduced Write
Index (8") 4 Head Load
READY 6 Drive Select 4
Motor OFF 4 8 Index (5%)
Drive Select 1 10 Drive Select 1
Drive Select 2 12 Drive Select 2
Drive Select 3 14 Drive Select 3
Drive Select 4 16 Motor ON
Direction Select 18 Direction Select
Step 20 Step
¥Write Data 22 Write Data
Write Gate 24 Write Gate
Track 00 26 Track 00
Write Protect 28 Write Protect
Read Data 30 Read Data
NC 32 Side Select
NC 34 READY

19



Programming Considerations

Minifloppy Drives

Several things must be considered when using minifloppy
drives with the DISK 1B, and these are listed below,

e Most minifloppy drives use data rates that are different
from that of 8" drives, therefore, the clock frequency of
the FDC and other circuitry must be changed. This is
accomplished by setting bits 5 and 6 in the Drive Sclect
Register. After this is done, at least 5 microseconds
must elapse before sending anything to the FDC to let it
settle down, and then new specify instructions must be
sent to the FDC. Since the clock to the FDC i1s now
different, the specify values must be modified
accordingly (refer to the FDC data sheet).

e Since almost all minifloppy drives have a Motor Control
Line, there is a time lapse of about 0.5 second between
turning the drive motor ON and when i1t comes up to speed.
The motor must be up to spced before attempting to read
or write to the drive. The MOTOR REGISTER will
automatically time out and shut off the drives after
approximately 15 seconds when there 1s no activity on the
drive.

¢ Some minifloppies have a READY line and some do not. If
the drive does, leave the corresponding jumper on J8 dis-
connected. If the drive does not gencrate READY, the
corresponding position on J8 will need to be jumpered so
that the READY line of the FDC is driven when the drive
is selected. This will make the FDC think that the drive
is ready whenever the drive is selected. Other means
(such as polling) must be employed to see when the drive
1s really ready.

e Since minifloppy drives do not have a signal that tells
the FDC that a floppy is single or double sided, this
must be handled with external logic. This 1is
accomplished by setting the Force Two Sided line (F2S)
when a double sided floppy is used. The rcason for this
is that the FDC will not access the second side of a
diskette when it thinks the diskette is single sided.
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WARNING!

Not all floppy disk controllers generate true IBM compatible
3740 and System 34 formats even though they claim to.
Therefore, it is strongly recommended that the DISK 1B not
be used to copy data onto a diskette that has been formatted
b_y another controller! The proper procedure is to format
d!skctlca using the DISK 1B, and copy the contents of other
diskettes onto the newly formatted diskettes.

If lhr.: other controller generates a true IBM type format, or
the diskettes were formatted by IBM, they will not have to
be formatted before using them with the DISK 1B.

Specifications for 8" Floppy Disk Drives

For the disk drives, the 50-pin cable connecting CONN 2 of
the DISK 1B to 8" floppy drives is standard except that the
stepper motors must be enabled at all times (not tied to
drive sclect or head load). This causes the steppers to be
powered at all times (they will get warm), and allows
stepping without the lamp on the front of the drive being
"ON" (so be careful). In addition, do not tie the head load
signal to drive select since the 765A/8272A is always
scanning the drives (this would result in a buzz). Use
standard 50-pin ribbon cable to connect the drives to the
controller, and terminate the last drive in the line as
specified in the drive manual.

NOTE: Due to the steppers being enabled at all times, the
disk power supply must be able to handle full load on the
+24V line all the times and the drive enclosure must have
adequate cooling.

Specifications for 5.25" Minifloppy Disk Drives

If the minifloppy drive has a head load line, install the
appropriate jumper to bring the head load out to pin 4.
Otherwise, jumper the minifloppy so the heads load on drive
select. Set the drive select so READY is generated only
when the drive is selected and a diskette is spinning in the
drive. If possible, READY should go false when the drive
door is opened.
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Programming Example

Below is an example of code that might appear in the boot
EPROM for the 8" and 5.25" floppy drives using an 8086 type
processor. It is intended solely as an example and does not
necessarily represent the best way to program the DISK 1B.

; RRPOSE: Sinple test program for the DISKIB. This program will read
in the entire track 0 off of a 3 1/A" diskatra.

000A CPUSFD B 10 1Set to CU speed
D014 CPFACTR EQU 20 120 for 80286, 37 for 8086, AS for 8088

¥
0002 FIDRIVE BQU 2 | plusical drive mmber to tast

:
00C0 FOPORT BQU 0Ch 3 controller port for DISK 1A
0003 FOON B 3 ¢ disk motors and PFROM on/off affset
00C3 PHANCFF HU FIPORT + FDON
0000 FIIRS BU o i set floppy disk clock rate offset
0020 FDSSL B 20h 1 salect 5-1/4 inch data rare (4 MBs)
0008 FI¥F2s BQ 8 1 foroe 2-sidedness for 5% fiopples
0000 FOCS BW 0 ) floppy disk status reglster offset
0001 FOOO BU i 3 data register offset
0008 FIRSTS EY 8 ¢ read srtatus commmnd
0080 FOC_EOC BN 80h 1 e of cyllnder exvor
0020 FOC SKE BU 2080 } sask end
0002 INTS HE@ 2 1 commnd status reglster affset.(vhean read)
0002 FIMA EU INTS 1 DA addruss offset (wvhen writa)

3

1 Soe gereral useful sguatas
000A R BQU OAB
000D ¥ BU =
0024 )23 BU '§’

CSHG
1 External 06 depandent routines
extm FRINT:near ; Prist mmssage pointad to by "IK"

1 Exiz 06 gracefully, no paramsters

oG 0

!

ENTER:
0000 BA2B01 R MW [IX,offset TRYMSG ; show trying to read messags
0003 EBOOO0 E CALL  PRINT
0006 BOFE ENTPT: MW AL ,0FEn 1 tum on disk sotors and tuom off PROM
0008 EACH QT PHANCFY AL j send cormend
000A BOOO v AL,O ; set no TS, use 8" data rats for all seeks
000C ESCO ouUT FUPCRT+FIIRS AL ; set it
O0CE 890500 MWV .5
0011 EBCS00 00D CALL  FDGIAIT 1 delay for motors to came up to speed

22

e - el A b B =

i e =

i
! ficst, losd specify cosmand

0024 R30I Mow Gi, langth SPEC ;| length of specify comsend into counter
0016 100 MV a.o ¢ o stahus bytea vetuzrwmd

0018 BESO0L R W El,offsert SPEC | source Lndex points to spacify commend
0018 EB7000  (OOGE CAL B ) secd command

O01E BSWPO00 KV X240 ¢ mwt dalay for 240 M5 after spacify ccmmand
0021 ESBS00 O0De CALL  FDOAIT j for 8272a to stablise

i than recal ibruts drive

0024 BS02 MW CH, length RECAL ; langth of recalibrate drive haad command
0026 B100 MW a.,o | ™ status bytas for this commend

0028 EESM01 R MN  §1,offset RECAL ; §I now points to recalibrate oommand
0028 EB5000 OOBE CALL. BDEC i sand comsmnd

002E EB9200 00C3 RECLNT: CALL WATTINT
:
| varify sucosssful completion of recalibrate comsand
§

{ wait for intermpt caplets bit

0031 BOOS W AL ,FORSTS j read status command

0033 BAC) oUT FOPORT+FUCD AL 1 send ir
'

0035 B90200 W x,2 | got TMD status bytas

0038 EB6600 00AL CALL GO

0038 2C20 B AL, FOC SKE } Tamove sesk end bit

003D 740C 00AB JE AR t if sesk and, o other exzors — done

O0OXF ADSED1L R MOV AL, TBPEY i pot first status byta again

D0AZ 2403 AD AL, 00000011b ; mask to drive salect bitas only

00A4 3C02 o® AL ,FIXRIVE 1 ses if this wes desired drive

0046 75ES 00ZE E RECLNT ¢ must have been ready lins change for same
E ¢ other drive, wit for samsthing else to happan

0048 EMSFY D000 P ENTER } slse scms Teml error, 30 Start again

00AB 8CDS ADDR: MWW  &X,DS i pot ourrent data segnant

004D B104 MV a,s s set up for & bit shift (*16)

0OAF D3CD ROL AX,CL i

0051 &AD8 N B AX ¢ save ocopy in EX for lower addres caleulatrion
0053 2408 ND  AL,orE ; mmsk off to high nybble anly

0055 BLEIFOFF A EX, OFFFOd 1 smsk aff high rmybble from rest of address
0059 BI1CI&401 R AD EX offset BFFIR | add in local buffer affset

005D 1400 AC  ALD 1 sdd ary carry to high nybble

0OSF BAC200 MW  DX,FOFORTFIMA | polnt to dma address port

0062 EE ouT X, AL 1 send high nybble

0063 BACT MV AL, B

0065 EE QT DX, AL 1 sand middle byte

0066 BACY MW AL, BL

0068 EE ouUT DI, AL } sand low byte
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0069 ERSEDO
006C RS09
OOSE B107
0070 BESS01
0073 EB1800
0076 BBO07
0078 2SFeFF
0078 2D4080

OO7E 7405
0080 BALI101
0083 EBO3

0085 RADOOL
0088 EBOOOO
O08B ES0000

O0HE FC
00HF 9CFA
0091 EB2800
0094 AC
0095 EsC1
0097 FECD
0099 75F6
0098 D
009C E317

0CSE EB2200

0CAl BBSEOL
0OAL ES1500
00A7 EACY
0OAS 8807

R

f
; read all data on track 0 to get the cold boot secordary loader

DOCA CALL FDG } st up the 5 1/4" dats rate
PR (H,length READ § length of reed track commnd
MoV Q,? i 9ot max status bytes back
M SI,affset READ ; point to resd ocmmand
008E CAL EGEC i sand commend
MW AX, (K] i plck @p first two status bytes
NT AX,0FFFth § strip the head and drive select bits
SUB AX, (FOC_BOC*256)+4(H ; remowe Bnd of Cylinder error ad almoomal

! ¢ complstion status
i Lf "abnommal ending” cmused by "end of cylinder™ arror, then read 1s walid

0085 JE READOK
MWV X,cffset ERRMEC
0088 JMPS  PERRR ; print erTor message and exit

READCK: MOV X, offser ORSC
PERR(R: CALL PRINT

P EXQT
: should never retumn

i show read ok message
| &t console
1 ad axit to OS5

i send 3 command to the 8272a floppy disk controller
1 S1 = coomand block

i CH = number of bytas to axpat o controller

} CL = mumber of bytes to impx to stathus buffer

EXEC: ab | clesr direction for sisegers comsend load
PUSEF 1 LI } dissble ints during command serd
OIBC EECIP: CALL. GETRM t wair for request to service saster
LODSB } othaxrwise, load comerd byte
ooT FUPCRT+FUCD AL § and serd ik
DEC (o j coant this byte as sent
0091 JNZ EXFCLP ¢ loop uoxil all byves serx
POEF
O0BS JOXZ EGED | exit now if oo stetus bytas
i
00C3 CALL  WAITINT i wair for commard to complete

i

i Get conpletion status byte(s) Into TEMBIF buffer.

t Entry X = Number of status byte to read Iin

t Exit AL = first status byte with drive select removed

t EX = pointer to status byte buffer

MW BX,affset TEFBF ; point to status buffer address

i vait for request to service master

| ot a status byte
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00AB 43
00AC E2F6

OOAE ASED1 R

O0B1 8A07
00B3 24rF8
O0RS 30
00B& BOOO
OOB8 E&C0
O0BA 38
O0BR C3

DOBC EACD

OOBE ABSO
000D TAFA
002 Y

00C3 EAC2
0OCS ABSO
00C7 74FA
00CY 3

0OCA 5051
000C BO28

OOCE BsCD
00DO BS0300

00D3 EBRO3D0  OQD9

0aD6 3958
o8 C3

00D9 BEF&0L
00DC 5058
DODE 4B
OODF 75FB
O0E1 EZF6
00E3 C3

000C
o009

;i :
T AAIREFETEEN

d

Rag =

R E
;

AL,O

311
E

¢ bhump statie buffer pointer
t decresant status byts counter, loop uneil 0

i pot first returmed stanhus byte

)} remove drive/head select

i sasve possible return status

| set data rate back saximws no TS

FIRRIWUIRS AL § (rats is alwmys reset beck to 8™ walum)

AL , FOPORT+¥DCS

s

"Requast to Service Mastar” bit vo indicate FDC is ready

¢ pot status of drive

¢ chadk Lf veady
¢ loop if not

| Walt for 8272 ocoomand to complets, in s multi-tasking envircrenr
¢ this i{s vhers you would wait for an interrupt
AL FOPCRT+INTS | ses if comssd emcution eopleted

WAITINT : 1N
IEST AL,BCH
JZ WATTINTY
RET
'
1 Set up the 5 1/4" data ate
FDG: PSS A FsH X

MV

T FOFCRT+FIIRS AL

MOV

AL ,FDSELAFOF2S

x.3

CALL  FDGIAIT
RP QX | POP AX

RET

I

FDWATT : MOV

FDILY: POSH AX | POP X
DEC AX
JNEZ FDOLY
LOOP  FDGRAIT
RET

J
DSEG
GRG 1008

| see Af int bit set
1 logp Af not
§ et vhen commend s oomplatad

set the 5 1/4" data rate (4 mhs) and
force “"two sided”

serd to specisl select registar

allow the PLL to stabllise at the lower freq
byta waiting 3 milliseconxis

1 ecovar incoming reglstars

AX, (QPUSPFD*1000) /CPUFACITUR. 11 millisecond delay factor
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¢ hmp intermal loop counter

} loop for 1 millisecond

¢ loop until all specified milliseconds camplete



0100 QAODLAGSTIEE
207265616420
GF SBOADDZA

0111 QACDAST2726F
T2206F GE2064
697368207265
61640A0024

0128 QMIDAL17474865
6D7074696E67
207265616420
6F 6E20666C6F
107079206472
697665203226
2E

014D CADD24

01350 CIF1E

0153 0702

0155 460200000103

0535FF

OLSE 000000000000 TEMPBUF DB

0164
1564 00

e e e et g et el e B e i b e
i
i FIXED STRAGE PR DISK PARMETERS
it iy e R i e e e e Sl
)

oG B R,LP, 'Disk read ck’,CR,LF,HOS

EFRESG DB (R,L¥,’Error on disk read’ ,CR,LF EOS

TROMSC DB QR,LF, "Attempting read on floppy drive ', FIDRIVE+'Q*,*.."
B R,LF B0

1* FDED STORACE R DISK PARAMMETERS 2 *
it e b A i G A ik e ey

1 5 1/4" floppy —

y floppy disk specificarion commend

SFEC B 3,00¢h,1Eh i) == stap maIa
{ home to track 0, drive 0

RECAL DB 7, FIDRIVE

read sector commend for 8272 controller (M)
haad select, drive select
cylindezr 0
haad 0
starting sector
"N parmmster (1024 byta sectors)
number of sectors (MSS1024) = 5K bytes
gap length (GFL)
data length (DIL)
READ [B 46h,FITRIVE,0,0,1,3,5,35h, OFFh

- @A 2 M 2 EE 2 @R 2 @8 2 @8 2 mm 2 ww W

n;u,n.u,u;u ‘
y
BUFFER RB 1024 * 5 iEnough roam for 1 5 1/4" track
) 0 iForce complets hex generation
D
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Appendix A

Specifications

Timing . .

Floppy Disk Controller

Data Separator ., . .

DMA Type . . . . . .

DMA Arbitration . .

Arbitration Priority

Port Addressing . .

Boot EPROM . . . . .

Interrapt .« « « « -

Wait States . . . .

Current Consumption

. Meets all IEEE 696/S-100
specifications. Runs in
systems exceeding 10 MH=z.

. Third gemeration NEC 765A or
INTEL 8272A. Innovative clock
design allows four popular
floppy disk data rates.

. Digital Data Separator 9216B
or 9232.

. Cycle stealing (releases CPU
after transfer), 24-bit
address, crosses 64K

boundaries.

. Meets all IEEE 696/S-100
specifications.

. Highest priority (OFh).

. Four port locations required,
jumper-selectable to any four
port boundary in the lower 256
port (8 bit) space.

. Asserts PHANTOM* line for
operation, may contain 64 boot
routines of 512 bytes each, 32
routines of 1K each, or 16
routines of 2K each.

. Drives any one of eight
vectored interrupt lines (VIO-
V17).

. Automatically inserted.

. Typical 1500 mA at +8V (45V in
regulated systems). Maximum
2100 mA. No +16V (+12V in
regulated systems) current.
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SPECIFICATIONS (Continued)

Disk Format and Interface

Drive Interface .

Drive Requirements

Media Format . . .

Encoding . . . . .

Sector Size . . .

IrTEcES . + i & & =

Data Transfer Rate

Direct connection to Qume Trak
842, Mitsubishi M2896 8"
drives and M4853 5.25" drives.

Supports up to four drives,
single-sided or double-sided,
single-density or double-
density, 8" or 5.25",

Supports IBM 3740/System 34
soft sectored formats, along
with many other popular

formats when using Concurrent
DOS 8-16.

FM or MFM-precompensated.

Single-density: 128 byte.
Double-density: 256, 512 and
1024 byte.

Supports drives with up to 256
tracks.

500K, 300K, 250K, 150K, 125K,
75K bits/second, software
selectable.
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Appendix B

Manufacturers Reference

Detailed information about the 8272A FDC can be found

in the 1986 Microsystems Components Handbook (order no.
230843) from Intel. The data sheet can be found in

Volume 2 of that two volume set. It can be obtained
from Intel by contacting:

INTEL Literatuie Sales
P.O. Box 58130

Santa Clara, CA. 95052-8130

or call: (800)548-4725 for Intel Literature Sales, or,
(800)538-1876 for other inquiries.
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Appendix C
Disk Drive Jumper Settings

Mitsubishi M4853 5.25" Half-height Drive
INSTALL HS, MM (DS 0, I, 2 or 3 as appropriate)
Leave terminator resistor pack installed on the
last drive of the cable.

Qume Trak 842 8" Full-height Drive
INSTALL C, 2S, DL, (DSO0, 1, 2, or 3 as appropriate)
REMOVE T40, GND, DS, D, ﬁC, Y. HA

Cut HL and X, all others intact. Leave terminator
resistor pack installed om the last drive of the

cable.

Mitshubishi M2896 8" Half-height Drive

INSTALL JFG, SI, PS, 28, M2, S2, C, I, R, IR,
RFa, A, B, RS, HY, HUD, WP, Z, (DSQ, I, 2, or 3 as
appropriate)

REMOVE All OTHERS

Leave terminator resistor pack installed on the
last drive of the cable.
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Appendix D

Schematic Diagram
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LIMITED WARRANTY

Viasyn Corporahon warrants thes computer product 10 be in good working order for a8 perod of 180
days from tne gate of snipment from the laciory. or S0 days from I he date of retail sale of the product
lo the onginal end user, winchever comes lirst. Should thus product fad Lo be in 9ood working arger at
any hime guring this warranty period, VIASYN will, al ts oplion, repas or replace 1he nem al o adch-
lional charge except as set forth below Reparr parts ang replacement progucts wil be furnished on
an exchange basis and will be ether reconditioned or new. All replaced paris and progucts become
{he prooerty of VIASYN Ths hmited warranty does nat include sedvice L0 repaw damage 10 the prod-
uct resuiting Irom accident, disaster, msuse, abuse or unauthorzed modsticalon of Lhe prooucl To
obtamn service under this warranty the nem must dDe returned 10 VIAS YN as gescnbed below

H you need assistance. or suspect an equpment fadure, always CoOact your Viasyn Resetor first
¥ you are not salished by the achions taken by your Viasyn Reselier, pisase call VIASYN at (415)
786-090% to obtain a8 Return Matenal Authorzation (RMA) number, or write 1o VIASYN atl 26538
Danti Court, Hayward, CA, 84545-3999, Att- RMA. Be sure to nciude a copy of 1he anaunal bul of sale
to establish a purchase date. if the proguct 1s detiverad Dy mad Of COMMON CArre . vOu A0red 10 Nsue
the prooguct or assume Lhe nisk of 0SS or damage intranc# 1o prepay Shvpeng Charges 1IoVIASYN and
10 usée the onginal Sipping contaner or equivalent Be swe 1o Mk 1he RMA numDer On Lhe Out oo
of 1he shipping contaner or delrvery may be refused Conlac! your Vasyn Resaser o wi@ IO VIASYN
al lhe above address for further intormaton

All expressed and mplied warranties for thes proouct. NCluteng tNe wamant=es of merchantabdily and
fitness 10r a particular purpose, are mded  owation [0 1he above ktleQ penoos trom the oate o
purcnase and no warranties. enner exXpressec or mpsa0 will appty alter thes penod

i thws product is not In good working order as warranted Above, YOur soie remady shal De redair of
replacement as provided above In no evenl shall VIASYN De saDve 10 vou tor any gamages, inCukihng
any lost profits, oSt savings or other InCoental or CoNSeguenis GaAMBoeEs ansnG ot of 1he use of or
inabilty 1o use such prooguct. even if VIASYN or a Viasyn Reseser nas Deen advsea o the possibity
o such damages, Or 1or any clasn Dy any alher pary

¥ this product 1S out of warranty, please call or wrte the VIASYNK RMA gepartment to obtam a gudta-
tion tor tactory service. N this Droguct was soid as & system Dy VIAS YN, & may ebgible and you may
eiect 1o purchase on sile/depal maintenance from UNSYS. Contalt your Vaasyn Reselier. or VIASYN
for detais.

It you nave purchaseqg a UNISYS service and marterance agreement. the toliowng two paragraphs
aisSo apply.

If VIASYN or its service contractor fails after repeated artemexs to perform any of £s obligatons set
forth in this agreement. VIASYN S or iHS service cortracion S emre habddy and VIASYN's customer’s
sole and exclusive remedy for claims reialed {0 or ansing ot of s agreement for any cause and
regardiess of the form of action. whether in contract or torl. NCiuting neghkoence ana sinct Labiily,
snall beViasyn's customer’'s aclual, direct Camages SucCh as would De provabie i 2 coun of law, but not
10 exceed the cost of the item of equpment iNvoived

in no evert shall VIASYN or i1s service contracior be labie for any mccental. indirect, specal or
consequential damages, including but not kmited 10 ioss of use. revenue or profd, even f VIASYN
of s service contractor has been advised, kKhew Or showd nave known of the possiiinty ol such
damaces, or damages caused by VIASYN'S customer's 1asure 10 perform As obhgations under this
agreement; or claims, gemands or actions against VIASYN's customer by any other parly.

Yiasyn Corporation
26538 Danti Court
Hayward CA 94545-3999
(415) 786-0509
TWX 510-100-3288

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

9920-00488
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Viasyn Corporation
26538 Dantl Court, Hayward, CA 94545-3999 (415) 786-0909
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