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Preface 

This manual describes the features and functions of the DISK 
I stm board. It also contains information on how to program 
the DISK 18. This is a reference manual for programmers, 
hardware engineers. and anyone else who needs to understand 
how the DISK I B functions in a CompuPro'm computer system . 
It is not a troubleshooting guide or a repair manual. 

This manual begins with an overall description of the board 
and a detailed account of the switch settings. For those 
seeking more details on the DISK 18, 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 
a hurry, please refer to the software installation guide 
provided with your operating system. 



DISK JB TECHNICAL MANUAL 
Copyright 1986 Viasyn Corporation 
Hayward. CA 94545 

Part No. 8261-0I01 A 
Filename: DISKlB.MAN 
Board No: 236 Rev. A 

DISCLAIMER - Viasyn Corporation makes no representations or 
warranties with respect to the contents hereof and 
specifically disclaims any implied warranties of 
merchantability or fitness for any particular purpose. 
Furthert VIASYN reserves the right to revise this 
publication and to make any changes from time to time in the 
content hereof without obligation of VIASYN to notify any 
person of such revision or changes. 

Registered Trademarks: CompuPro; Viasyn Corporation. IBM; 
International Business Machines, Inc. 

Compound Trademarks: Concurrent DOS 8-16; Digital Research 
Inc. and Viasyn Corporation. 

Trademarks: The CompuPro logo, DISK IB, System Support I, 
System Support 2; Viasyn Corporation. 

All rights reserved. No part or this publication may be 
reproduced or transmitted in any form, or by any means. 
without the written permission of VIASYN. Printed and 
assembled in the United States of America. 

\ 

Contents 

Overall Descrlptlo• 

lnstallln1 the DISK 1 B Board -
Switch Settla11 

~witch Summar:i 
Switch Description 

Jumper Settla11 
JumEcr Summar~ 
Jumper Description 

Fuactloaal Descrlptlo• 
Disk Interface .Port Map 
Data Rate Select 
Flol?_P1 Disk Controller Reset 
Interrupts 
Wait State Enable 
Arbiter and Priorit~ Selection 
Motor Control Enable 
Boot EPROM 
DISK. l B Connector Pinouts 

Pro1raami•1 Coaslderatloas 
Minifloppy Drives 
S~~ifications for s• Floppy Drives 
Specifications for S.2s• Minifloppy Drives 
Programming Example 

Appendix A Speclflcatlo•s 

Appendix B Maaufac:turers Reference 

Appeadlx C Disk Drive Juaper Settln&s 

Appendix D Schematic Dta1ram 

Appendix E Component Layout 

• 

1 

2 

4 
s 

7 
10 

13 
16 
16 
17 
17 
17 
18 
18 
19 

20 
21 
21 
22 

= 

28 

29 

30 

31 

37 



Tables 

Table I: Switch SI Functions 4 
Table 2: EPROM Addresses Selected b Switch SWl s 
Table 3: SWI Settings for EPROMs and Block Sizes 
Table 4: Summary of Jumpers 7 
Table S: READY to FDC on DRIVE SELECT 11 
Table 6: 
Table 7: 

Jumper Jl3 I 0 Port Addrcssin 12 
I 0 Port Overview ;._------;.I.;_ 

Table 8: Drive Select Register Description (Port 0 1 
Table 9: Drive Status Rcaistcr Description (Port 2) 1 s 
Table 10: 
Table 11: 

Motor Control Register Description tPort 3) ·1 S = 

Data Rate Select 16 = 

Table 12: DISK I B Connector Pinouts 19 

I 

• 

Overall Description 

The DISK 18 provides an interface between the IEEE 696/ S·IOO 
bus and up to four s• or s.2s• floppy disk drives. 
Connectors on the DISK 18 supply all the signals necessary 
to control these drives. Designed for full electrical and 
n1echanical compatibility with the IEEE 696/S-IOO bus 
standard, this board boasts several innovative features 
including: 

• 24-bit OMA 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 operate 
without conflict. 

• 1/ 0 mapped control ror uninterrupted memory space. 

• An advanced, third generation Floppy Disk Controller 
(76SA 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. 

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

• Software selectable floppy data rates to allow support of 
many drives. 

1 



Installing the DISK 1B Board 

Basic Jastallatloa 

Step J. Unpack the Board. 

Along with the board, you 
the plastic bag. 

will find two card extractors in 

PEG FOLD 

CARD EXTRACTOR 

Step 2. Install th~ Card Extractors. 

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 bole snaps over 
the peg. 

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

3. Repeat for 1tl1 extractor. 

J& J4 JS J9 J3 J2 J1 JO J8 SW1 

J12 J7 J13 

2 

• 

I 
I 

l 
j 
I 

j 
I 
I 
' • 

' I 
' 

• 
I 
• 

! 
' 

Step J. Check Switch and Jum~r Settings 

For standard switch settings for a CompuPro operating system 
check the operating system Installation Guide. Otherwise, 
ref er to the Switch Settloas and Jumper Settln1s sections in 
this manual. The locations of the switch and jumpers on the 
board arc shown in the diagram on the preceding page. 

Step 4. How lo Install Jumper Shi1nt Connectors 

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

IF: The board is not correctly jumpcrcd. 

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 18 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 GENTLY 
until the board ls firmly Installed. 

3 
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Switch Settings 

Switch Summary 

The DISK. I B has a single JO-position dip-switch, SWI. 
which controls three functions: 

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

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

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

SV1 Position 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

l'\mctlon 

EPROK Addreaa Al4 
EPR.<»t Addreaa All 
EPR.OK Addresa A12 
EPR.<»t Add.re•• All 
Block Size aelect MSB 
KPRC»I Addr••• AlO 
Block Size aelect LSI 
EPR.Olt Addreaa A9 
EPiC»l BOOT ENABLE (OM enablea 

boot from UR<»t). 
RE.ADA.Bl.I. SVITCH (OM reads 0) 

Note that when a paddle is OFF, the corresponding address 
bit is high~ and when a paddle is ON, the bit is low. 
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Switch Description 

The on-board EPROM can be either a 2764 (8K by 8), 27128 
(16K by 8). or 27256 (32K by 8) for total space from SK 
bytes to 32K bytes. On power-up or reset the main 
processor looks to this memory space for instru~tions using 
the E~RO~ ~s a •boot EPROM. • The block size of the E.PROM 
that is v1s1blc to the processor can be Sl2, IK, or 2K 
bytes. The total number of different routines available is 
equal to the EPROM size divided by the block size. For 
example, I 6 different S 12 byte routines arc available using 
a 2764 EPROM, or 32 different JK byte routines arc available 
using a 27256 EPROM. 

The address bjts and corresponding switch positions are 
given in 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 SWt 

Slll Position 

1 
2 
3 
4 
6 
8 

Address on EPROK 

Al4 (not used in 2764, 27128) 
All (not used in 2764) 
Al2 
All 
AlO 
A9 

Table 3 ... SWl Setttni:s for Different EPROMS and Block Sizes 

Block EPRC»t Size 
Size 2764 27128 27256 

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

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

2K Poa 3,4 addr Poa 2-4 addr Poa 1-4 addr 
Pos 6,8 OFF Pos 6,8 OFF Poa 6.8 OFF 
Poa 5, 7 ON Poa 5,7 ON Poa 5,7 ON 
Po• 1,2 not used Poa l not used 

s 



The boot EPROM on the DISK I B 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 diff ercnt routines in the EPROM allow 
different processor types (8086, 68K, etc.) to load the 
disk operating system from different devices (floppy disks, 
hard disks, etc.). As new processors and new boot devices 
arc added by CompuPro, the version of the boot EPROM 
installed on the DISK 18 may need to be changed. Please 
ref er to the Software Installation Guide for the system to 
determine the appropriate switch settings for the particular 
boot EPROM on the DISK J 8. 

SWl 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 disabt~d 
by placing it in the OFF position. 

Remember. the boot hardware on the DlSK I B board requires 
that memory respond to PHANTO~~ at the host processor's 
reset address. If the memory residing at this address docs 
not respond to PHANTO~ and the boot EPROM is enabled. a bus 
conflict will occur and possible damage could result. 

SWl position 10 can be read by the host CPU. \\'hen the host 
CPU reads this bit (bit 2 in relative 1/ 0 port 2). it will 
read a 0 \\'hen position 10 is ON, and a I when position JO 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 S.0 
operating system, when this position is ON, the software 
expects a SYSTEM SUPPORT I 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. 
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Jumper Settings 

Jumper Summary 

The DISK l B has 13 jumpers that allow considerable 
flexibility. Jumpers J0-3 and JS arc the only ones on the 
boar~ .that. have pins and tandem shunts installed. The 
rcma1n1ng Jumpers (J4-7, J9-13) arc set with small traces on 
the board to the configuration that most users will want. 

J Position -
0 A-C 

B-C 
1 A-C 

B-C 
2 A-C 

B-C 
3 A-C 

B-C 

4 A-C 

B-C 

5 

6 

7 

Table 4 .. Summary of Jumpers 

Function 

Select 5.25• for DRIVE 0 
Select s• for DRIVE 0 
Select 5.25• for DRIVE 1 
Select 8• for DRIVE 1 
Select 5.25• for DRIVE 2 
Select s• for DRIVE 2 
Select 5.25• for DRIVE 3 
Select a• for DRIVE 3 
(pins and ah\D"lts are 

installed in JO-Jl) 

VD 92C32 or SMC 9236 Data 
Separator in U42 

9216B Data Separator in U42 
(trace normally connects 

B-C on board) 

Inatalled allova BDLD* (pin 4) on 
s.2s• cable to be driven. 

Re•oved float• HDLD* dis-asserted. 
(noraally not connected) 

Installed allows RWRITE* {pin 2) on 
5.25• cable to be drive. 

Re•oved floata RWRITE* dis-asserted. 
(trace noraally connects) 

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

Reaaoved disables PHANTOM* assertion. 
(trace normally colUlecta) 
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Table 4 • Summary of Jumpers (Continued) 

.J Position -
8 A 

B 

c 

D 

9 

10.11 A-C 

B-C 

12 0 

1 

2 

3 

4 

s 
6 

7 

Function 

Installed returns R.EADY to FDC on 
DR.IVE SK.LECT 0 

Installed returna READY to FDC on 
DRIVE SELECT l 

Installed returns READY to FDC on 
DR.IVE SELECT 2 

Installed returna I.EADY to FDC on 
DR.IVE SELECT 3 

(pins and ah\Ulta are installed) 

Installed placea 3 valt atatea in 
DMA, boot EPR<lf, and I/O cyclea 
to the DIS.~ ll (for up to 12.5 KHz 
bus speeds). 

Re•oved place• 4 wait atatea ln all 
of above. 

(trace normally connects on board) 

Eli•inates write precompensation on 
the drives 

Usea write precompen•ation on the 
drive• 

(traces normally connect a-C) 

Interrupt from FDC goes to 
VIO* (pin 4) on S-100 

Interrupt fr<>11 FDC goea to 
Vil* (pin 5) on S-100 

Interrupt from FDC goea to 
Vl2* (pin 6) on S-100 

Interrupt from FDC goea to 
Vil* (pin 7) on S-100 

Interrupt f rOll FDC goea to 
VI4* {pin 8) on S-100 

Interrupt from FDC goes to 
VI5* (pin 9) on S-100 

Interrupt fro• FDC goes to 
VI6* (pin 10) on s-100 

Interrupt f roa FDC goes to 
VI7* (pin 11) on S-100 

(trace normally corm.ects Vl4*) 
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Table 4 - Summary of Jumpers (Continued) 

Position 

A 

B 

c 

D 

E 
F 

Function 

I/O port addreaa A2. 
(noraally connected) 

I/O port addreaa A3 
(nor.ally connected) 

1/0 port address A4 
(noraa.lly connected) 

1/0 port address A5 
(normally connected) 

1/0 port addres• A6 (normally open) 
1/0 port address A7 (norm.ally open) 
(default 1/0 ports are COh to Clh) 

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. 

9 
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Jumper Desc:rlptloa 

Jumpers JO through J3 select which drives are S.2s• and 
which arc 8•. Each drive connected to the DISK l B muS't be 
jumpered (on the drive) for a different drive select. JO 
through J3 then must be set on the DISK ID to correspond to 
which drives arc: 8" and which drives arc S.2s•. A shunt 
across A-C selects s.2s•; a shunt across B-C selects a·. 

For example, if an 8" drive was jumpercd as drive o. and a 
S.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 diai~! data 
separator in U42. If a shunt is placed across 8-C. a 92168 
from either SMC (Standard Microsystems Corp.) or WD (Western 
Digital) must be in U42. The 92168 is the standard 
perf or ma nee 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 J• to be set to A
C. Some drives with more jitter in their read data stream 
may require this higher performance part for reliable 
opera ti on. J4 normally has no pins installed and has a 
trace across 8-C. This can be cut and pins installed to 
change the setting. 

Jumper JS allows the DISK 1 B to assert HDL~ (Head Load, pin 
4) on the 34 pin S.25" cable. With JS removed (as shipped), 
the DISK l B will never assert HOLD•. Most s.2s• drives 
automatically load the head when MTR ON• (Motor On. pin 16) 
and DRIVE SELECT* (DRS0-3•, pins 6, 10, 12. or 14) arc 
asserted. Please refer to the drive specification for 
information on how a particular drive works. If a drive 
docs need HOLD* to be asserted, JS should then be installed. 
Setting bit D2 in relative port Oh low then asserts HDLD*. 
On reset, when JS is installed, HDLD* is asserted. 

Jumper J6 allows the DISK lB to assert R WRITE• (Reduced 
Write, pin 2) on the 34 pin s.2s• 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. 
Setting bit 04 in relative port Oh low asserts RWRITE•. On 
reset, when J6 is installed, RWRITE• is asserted. 

10 
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Jumper J7 allows PHANTO~ (pin 67) on the S-100 bus to be 
asserted when the host CPU is rcadin1 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 lB is used, 
this jumper must be connected. If it is ever necessary to 
disconnect PHANTO~, this jumper can be cut. 

Jumper J8 is a four position jumper that allows READY to be 
asserted to the 76SA or 8272A floppy disk controller (FDC) 
automatically whenever a particular drive is selected. This 
is 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 need READY to be driven automatically. 
Jumpers should not be installed if a drive returns READY 
normally. 

Table 5 - READY to FDC oa DRIVE SELECT 

J8 Function -
A Installed returns RF.ADY to FDC on DRIVE SEIECT 0 
B Installed returna RF.ADY to FDC on DR.IVE SELECT 1 
C Installed returns RF.ADY to FDC on DRIVE SELECT 2 
D Installed returns READY to FDC on DRIVE SEI.ECT 3 

Jumper J9 selects between three and four wait states 
inserted on DISK I B OMA cycles, 1/0 cycles to the DISK I B, 
and memory reads from the boot EPROM. In systems up to 12.S 
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 JlO and JI I control whether write precompensat1on is 
used when writing the floppy disks. Both jumpers must be 
set the same way. Most drives accept 2SO ns of write 
prccompensa tion, and thus J J 0 and J 11 are connected. on the 
component side of the board across B-~. If 1t ever 
necessary to eliminate write precompensat1on for all the 
drives, the traces across B-C on J 10 and I l J should be cut, 
and jumpers should be installed across A .. C of J l 0 and J 11. 

11 



Jumper J 12 is an eight position jumper that selects which S-
100 vectored interrupt (VI) is asserted when the floppy disk 
controller asserts an jnterrupt. Any VI from v10• (position 
0) to VJ7• (position 7) can be asserted by placing a jumper 
across the proper position. As CompuPro systems use VJ4• 
for the DISK I B, 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 I B, cut the small trace 
and install a jumper in the proper position. 

Jumper J 13 is a six position jumper that selects what base 
1/ 0 port the DISK l B's 4 1/ 0 ports arc located at. The DISK 
I B uses 8 bit address decoding. An installed jumper selects 
a 0 for the address bit. and a removed jumper selects a l. 
The following table shows which position of J 13 (A·F) stands 
for which bit of address. 

Table 6 - Jumper J13 1/0 Port Addr~nln& 

J13 Address Bit 

A I/O port address A2. (nonaally connected) 
B I/O port address Al (noiwally connected) 
c I/O port address A4 (nor.ally connected) 
D 1/0 port address AS (nomlly com.ected) 
E I/O port address A6 (normally open) 
F 1/0 port address A7 (none•lly open) 

(default 1/0 porta are COb to C3h) 

As the standard CompuPro address ror the DISK J B is 
OCOh~OC3h, traces on the component side or the board 
normally connect position A through D to select this 
address. If it is ever necessary to change this 
address, the small traces can be cut and jumpers 
installed. 

This completes the section on jumpers. 
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Functional Description 

Dlsk Jnterf ace Port Map 

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

Table 7 - 1/0 Port Overview 

Relative 
Port 

0 Read 
0 Write 

1 Read 
1 Write 

2 Read 
2 Write 

3 Read 
3 Write 

Function 

FDC Kain Status Register 
Drive Select Register 

FDC Data Register 
FDC Data Register 

Drive Stat\UI Register 
DHA Address Register 

(not used) 
Motor Control Register 

F DC 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 ref er to the 8272A/76SA data sheet for a 
description of the bits in this register. Sec appendix 2 
for information on obtaining the 8272A data sheet. 

13 
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Driv~ Select Register (write only) 

The Drive Select Register controls a number of different 
functions on the DISK I B. Bit 7 allows the DISK. 1 B to f orcc 
a hard reset to the FDC. Bits 6 and 5 allow the selection 
of four different floppy disk data rates. Bit 4 allows the 
DISK I B to assert reduced write (R WRITE•, pin 2) to s.2s• 
drives. Bit 3 allows the assertion of TS (two-sided) to the 
FDC when using s.2s· drives. Finally, bit 2 allows the DISK 
lB to assert head load (HOLD•, pin 4) to 5.2s· drives. Bits 
1 and 0 arc not used and should be set 0. The bit positions 
and function arc shown in the following table. 

Table 8 - Drive Select Realster Descrlptloa (Port 0) 

Bit Function 

0 
1 
2 

3 
4 

5 
6 
7 

not used 
not used 
5.25• HDLD* (assert HDLD* - o. dis-assert 

HDLD* - 1) 
Force Two Sided (Noxwal - o. Force - 1) 
5.25• RWRITE* (assert R.Wll.ITE* -o. dis-assert 

RWR.ITE* - 1) 
5.25•/8• Data R.ate Select (8• - O. 5.25• - 1) 
HI/LO data rate select (ooraal - 0, special - 1) 
Floppy Disk Controller Reaet (nan - 0, reset - 1) 

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 sortware to poll a drivc's 
READY• status, view the drivc's INDEX• pulse, check the FDC 
interrupt status, and read the readable switch. The bit 
positions arc shown in the following table. 

14 
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Table 9 - DrlYe Statu1 Resister Descrlptlo• (Port 2) 

Bit Function 

0 Drive Ready Status (READY - 1) 
1 Drive Index Pulse (PUISI - 1) 
2 Readable Switch SVl-10 (ON - O. OFF - 1) 
3-6 (not used) 
7 FDC Interrupt Status (INTERRUPT ACTIVE - 1) 

DMA Address Register (write only) 

The OMA address register is actually a push-down stack of 
three I-byte registers. To use this register to load an 
address, load a 3-bytc OMA address most significant byte 
first. 

Motor Register (write only) 

The Motor Register allows: l )software setting of the motor 
control lines for drives that respond to these lines and, 
2)disa bling of the boot EPROM. A system reset (not a floppy 
disk controller reset) is required to re-enable the boot 
EPROM. The Control Bits arc described in the following 
table. 

Table 10 - Motor Control Re1ister Descrlptlo• (Port 3) 

Bit F\mction 

0 Boot EPROK Disable (Disable - 0, 
Systea Reset to Re-enable) 

1-3 (not used) 
7 Floppy Motor Control (Hotora ON - 1, 

Motors OFF - 0) 

NOTE: Bit 7 controls both &• floppy and 
5.25• floppy 11e>tora. 

IS 
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Data Rate Select 

Two bits arc 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 arc 
selectable with the two bits in the data select register. 
They are: SOOK bits/sec for s• drives and s.2s• IBM• AT 
style high-capacity drives; 2SOK bits/sec for S.2s• drives 
such as the Mitsubishi M4853; 300K bits/sec for IBM AT style 
high-capacity drives reading IBM PC style disks; and 1 SOK 
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 a 
function of the drive select register bits S and 6. 

Drive 
Bit 6 

0 
0 
1 
1 

Table 11 - Data Rate Mlttt 

Select Register 
Bit 5 

0 
1 
0 
1 

Mnl Data 
Rate Chosen 

SOOK blta/sec 
250K biu/sec 
3001t bita/aec 
150K bita/aec 

Floppy Dlsk Controller Reset 

Jilt Data 
ll.ate Chosen 

250K bits/sec 
1251: blta/sec 
1501'. bits/sec 

75K bits/sec 

In additjon 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 J B provides such a reset under software control. 

To assert reset to the FDC. set bit 7 of the drive select 
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 is released before sending new commands to the FDC. 
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Interrupts 

The DISK lB 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 (relati,•e 
port 2) allows software to sample the interrupt output of 
the floppy disk controller on data bit 7. To run in an 
interrupt driven mode. the interrupt output of the floppy 
disk controller is driven onto one of the vectored interrupt 
li ncs ( V 10• th ru VI 1•) of the S-100 bus. This is 
accomplished by installing a jumper shunt or #30 wrap wire 
across the posts (if installed) at jumper Joca tion J 12. 
positions 0-7. Jumpers 0 thru 7 correspond directly to v10• 
thru VI?•. All CompuPro software uses VJ4• for the floppy 
disk interrupt. 

Walt State Enable 

The DISK l B inserts wait states into the boot EPROM read as 
well as the 1/0 and DMA read and write cycles when fast 
processors arc being used. In systems with system clock 
speeds up to 12.S MHz. jumper J9 should be installed to 
select three wait states. J9 can be removed if four wait 
states are needed. 

Arbiter and Priority Selection 

The DISK I B controller allows multiple OMA devices to be 
active on the S-100 bus at one time. As long as a OMA board 
(temporary bus master) conforms to the IEEE 696/S·lOO 
specifications concerning OMA arbitration and 
prioritization, up to 16 diff ercnt bus masters may gain use 
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 lB board is fixed at OFh~ the 
highest possible value. Make sure that no other OMA 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 g• floppy 
drives. and one motor control line for s.2s• 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 feature that turns all the motors "OFF" 
approximately l 5 seconds after the last access to the 
controller. Any access of the board resets this timer and 
the JS 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 descr iption of the 
functions and capabilities of the boot EPROM addressing as 
well as how to set SW 1 to use it is given in the Switch 
Settings section of this manual. 

On power-up, when SWI position 9 is ON. the boot EPROM will 
appear as memory at the host CPU's reset address and, in 
fact, at all memory addresses. The DISK I B will assert 
PHANTO~ and provide data to the host CPU on every memory 
read cyc le. The DISK I B will not assert PHANTOM- during 
memory write or 1/ 0 cycles from the host CPU. This is so 
the host CPU can write to system RAM and command the DISK I 8 
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 1 B Connector Plnout1 

Table 12 - DISK 18 CoDnector Plaouts 

DISK 18 &• Drive DISK lB S.25• Drive 
CONN 2 Pin SJgnal CONN l Pin Signal 

2 Lov Current 
4 Motor OFF 1 
6 Motor OFF 2 
8 Motor OFF 3 

10 Tvo Sided 
12 NC 
14 Side Select 
16 NC 
18 Head Load 2 Reduced Write 
20 Index (8•) 4 Head Load 
22 RF.ADY 6 Drive Select 4 
24 Motor OFF 4 8 Index (5•) 
26 Drive Select 1 10 Drive Select 1 
28 Drive Select 2 12 Drive Select 2 
30 Drive Select 3 14 Drive Select 3 
32 Drive Select 4 16 Motor ON 
34 Direction Select 18 Direction Select 
36 Step 20 Step 
38 Vrite Data 22 Vrite Data 
40 Write Gate 24 Write Gate 
42 Track 00 26 Track 00 
44 Vrite Protect 28 Vrite Protect 
46 R.ead Data 30 Read Data 
48 NC 32 Side Select 
50 NC 34 llF.ADY 

All odd pins gro1md on both cables. 
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Programming Considerations 

~fioifloppy Drive' 

Several things must be considered when using minifloppy 
drives with the DISK IB, and these arc listed below. 

• Most minifloppy drives use data rates that arc 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 S and 6 in the Drive Select 
Register. After this is done, at least S 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 is now 
different, the specify values must be modified 
accordingly (refer to the FDC data sheet). 

• Since almost all minifloppy drives have a Motor Control 
Line, there is a time lapse of about O.S second bet"·cco 
turning the drive motor ON and when it comes up to speed. 
The motor must be up to speed 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 is no activity on the 
drive. 

• Some minifloppies have a READY line and some do not. If 
the drive docs, leave the corresponding jumper on J8 dis
connected. If the drive does not generate READY, the 
corresponding position on JS will need to be jumpcrcd so 
that the REA DY 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 sec when the drive 
is really ready. 

• 

• Since minifloppy drives do not have a signal that tells 
the F DC that a floppy is single or double sided, this 
must be handled with external logic. This is 
accomplished by setting the Force Two Sided line (F2S) 
when a double sided floppy is used. The reason 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. 
Thercf ore, it is strongly recommended that the DISK 1 B not 
be used to copy data onto a diskette that has been formatted 
by another controller! The proper procedure is to format 
diskettes using the DISK 18, and copy the contents of other 
diskettes onto the newly for matted diskettes. 

If the other controller generates a true IBM type format, or 
tt1c diskettes were formatted by IBM, they will not have to 
be formatted before using th~m with the DISK JD. 

Speclflcalloo1 for 8" Floppy Disk Drives 

For the disk drives, the SO-pin cable connecting CONN 2 of 
the DISK l B to 8" floppy drives is standard except that the 
stepper motors must be enabled at all times (not tied to 
drive select 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 76SA/8272A is always 
scanning the drives (this would result in a buzz). Use 
standard SOwpin 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 Cor 5.25" Mlnlfloppy 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 REA DY 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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Pro1rammln1 Example 

Below is an example of code that might appear in the boot 
EPROM for the g• and s.2s• 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 I 8. 
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Appendix A 

Specifications 

Tilling • • • • • • • • .• Meet• all IEEE 696/S-100 
specifications. Runs in 
systema exceeding 10 MHz. 

Floppy Disk Controller . Third generation NEC 765A or 
INTEL 8272A. lrmovative clock 
design allows four· popular 
floppy disk data rates. 

Data Separator • • • • • Digital Data Separator 9216B 
or 9232. 

DMA Type . . . . . • • • Cycle stealing (releases CPU 
after transfer), 24-bit 
address, crosses 64K 
bo\mdaries. 

DHA Arbitration • • • • 

Arbitration Priority • • 

Meets all IEEE 696/S-100 
specifications. 

Highest priority (OFh). 

Port Addressing • • • • Four port locations required, 
j••mper-selectable to any four 
port botllldary in the lower 256 
port (8 bit) space. 

Boot EPROM • • • • • • • Asserts PHANTOM* line for 
operation, aay contain 64 boot 
routines of 512 bytes each, 32 
routines of lX each, or 16 
routines of 2K each. 

Interrupt • • • • • • • Drives any one of eight 
vectored interrupt lines (VIO
VI 7). 

Wait States ·" . . . • • 

Current Consumption • • 

Automatically inserted. 

Typical 1500 aA at +BV (+5V in 
regulated systems) . Maxiawa 
2100 mA. No +16V (+12V in - -
regulated systems) current. 
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SPECIFICATIONS (Continued) 

Disk Format and Interface 

Drive Interface • • • • 

Drive Requirements • . • 

Direct connection to Quae Trak 
842, Mitsubishi K2896 a• 
drives and K4853 5.25• drives. 

Supports up to four drives, 
single-aided or double-sided, 
single-density or double
density, a• or s.2s•. 

Media Format • • • • • • Supports lBK 3740/Systea 34 
soft sectored foraats, along 
vith •any other popular 
foraats vhen using Concurrent 
DOS 8-16. 

Encoding .• • • • • 

Sector Size • • • • 

• • Fll or Knt-precompensated. 

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

Tracks • • . • • • • • • Supports drives vit:h up to 256 
tracks. 

Data Transfer Rate • . • SOOK, 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 Literatu1e Sales 
P.O. Box 58 I 30 
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 

~litsubishl M4853 s.2s• Hatf-hel&ht Drive 

INSTALL HS, MM (OS 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, (DSO, l, 2. or 3 as appropriate) 

REMOVE T40, GND, OS, D, DC, Y, HA 

Cut HL and X, all others intact. Lca''C terminator 
resis tor pack installed on the last drive of the 
cable. 

l\litshubishi ~12896 8" Half-height Dri•e 

INST ALL JFG. SI, PS, 25. M2, S2. C, I, R. IR, 
RFa, A, B, RS, HY, HUD, V.'P, Z, (DSO, I, 2, or 3 as 
appropriate) 

REMOVE All OTHERS 

Leave terminator resistor 
last drive of the cable. 

pack installed on the 
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LIMITED WARRANTY 
viasyn CC..ooration warrants this comouter product to be in good working order fore P«IOd cl t80 
oays from tne CJate of Shipment from the lac1ory, Of 90 days from the dale of retail sale of the proouct 
10 the ong.nal eno user. whlci'levef canes hr st. ShOUld this prodUCt tall to be in good ~king Ofoer at 
any hme cJUnng this warramy period, VIASYN will, at Its ootion. reou or reol&CfJ the Item at no eddi· 
llOOal charge except as set forth below Repair pens and r~nt Ploducts W1ll be IUfnashed on 
an exchange basis and will be either reconditioned or new. A.II reo&acea P&rts and DIOduets bocCJme 
the prooerty al \l\ASVN. This hmtecs warranty doeS rd tndude MfYICe to reoaw d.amege to the prod

uct reslJlhng Iran acodent. dlsas1er. m.suse. abuse or unauuionzea moc1thca1ion of the Pf'OOUCl lo 
oocarn setvice undet thts warranty the item must oe returned to VlASYN as oescnbed b•ow 

IJ you need assistance. or suspect an eQUll)ment t~. always COtWad ~ v .. svn Resellef first 
H you are not sallsfied by Ille actions taken by yoor Viasyn Resei.. piease Call V\ASYN at (4\5) 
786-0909 to 001a1n a Retur.n Matenal AuthOnZation IRMAI l"U'nber. or wrttt" 10 \tlA~YN at 116538 
Dant1 Courl. Hayward, CA. 94545-3999, Att· RMA. Besuretotndudeaeq>ycf lhe~I tl161~ c.ai. 
to establish a purchase date. tt the Ploduct IS dehVef'ed by mlM Of common earn.-. ~•I>'• to HUUt9 
the Ol'OOUCI or assume lhe nsk of loss ordam119e1ntre~~ . topreoay Shl0oon9Cf\af90S lolll6.SVNMd 
to use tne original stupa1ng container or eQUNalent Se SUfe lo nwtl lnit RM-\ numoer on tno ouisoe 
ol 1he shl001ng container or oeilvery may be refused. Conlact )Qlf V.-syn.Res.-·er Of -'flt• to \'\ASYN 
at the aDOie address for further tntonnat.c::n 

All expresseo and implied warrarn ies tor thts proouct. lflciuC)ng t'-•• 1 art-es cf merc:r.ncat>•llt y and 
fitness tor a oarticUlar purPOSe. are llmrtea in ciutation to tl'le ~ -.Steo '*1005 from the oa1e ol 
pUrcnase and no warrarn.1e6. ecll'ler extlfessed or in'Clil80 Mt .vy atter th$ f*lOe1 

H thts product is not in good working O'det as warrrteC! ~ ~ SOilP ~1ieoy Shell be reoeir er 
reP1BCemen1 as provided aDOole 1n no~ snalt V\ASYN oe MaCM 10 YOU ta any~. inoud'"lil 
any 1os1 prot1ts. loSt savings 0t O(her •nooentlll 0t conseoUl!f'l..i o.nepes W1SJn9 QJI ol tne use ot or 
inability to use sucn proouct. even W VJASYk or a l/iasyn Aeseler !\IS oeen aoviseo ci tne pos5'1:14ily 
of such damages. or tor any caani by any Clner ~ 

If this oroduct is out c4 warrarty, Clk'ese cal °' wne tfle \'\A.SYN RMA ocoenment to oblam a QUOta
hon for factory service. II this oroouci was SOid as a syst9TI by \l\ASYl'li. •may el'91b'e and you may 
etect 10 purehase oo srte1oeooc maintenance from UNSYS. Ccwucl )QM" \l'iasyn Reseller. or VIASYN 
tor details. 

ti you nave pUrchasea a UNISYS servce and ~enn:e a;i-'*"'- tne toliowinQ t'WO paragraphS 
a1soapp1y: 

If VIASYN or its service contractcr fais after reoeated stei1us to perto-many d its OCligahons set 
forth 1n this agreement . VIASYN's a its servcecxnraaor's enc-. i.at*yand V\ASVN'r. customer'& 
sole and exclusive remedy for claims re&a1ed 10 or atlSlng out d tnss apteenent tor any cause and 
regardJess ol the form of action. whether •n conrrad a tort. ndudlng negli9enCe ano stncl hat>ihty. 
sl'\all be Viasyn·s customer· s actual. dtrea damages aucn as wcucs oe prcvatie anacoun al iaw. t>ut net 
to exceed the cost ol tne item of eQuipnert invctYed.. 

In no event shall VIASYN or its service conlrac!or be liable tor any lflOOefllal. indirect. speciat 0t 
OOOMQuential damages. including but rd limned to IClSS of use.. rev81'U! or profit. even If VIASYN 
or its service contractor has been advised. ~new 0t ~ n&\141 known d tne ~a10.flty of aueh 
dama{M!S. or damages caused by VIASYN's cus1omer's failure 10 oerlOfm ila ot>liQahona under ttws 
agreement: °' cta1ms, oemanas or actlOOS against VlASYN·• customer by any other party. 

Viasyn Corporation 
26538 Dant1 COurt 

Hayward. CA 94545-3999 
{415) 786-0909 

TWX 510-100-3288 

EFFECTIVE 10N/87. Thi$ warranty auperaede:s an previous warranties. All previous editions are 
Ob&Oiete. 
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Vlaayn Corporation 
26538 Dantl Court. Hayward, CA 94545-3999 (415) 788-0909 

$20.00 8281-0101A 88150/1 
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