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INTRODUCTION

The 16FDC is Cromemco's second generation floppy disk
controller board. The 16FDC provides a complete system
for floppy disk operation including serial I/O for an
RS-232 terminal, a pre-programmed Read Only Memory with
system bootstrap and diagnostic routines, and of course
full read/write/format capability for any combination of
single or double sided, single or double density, 5"
(mini) or 8" (maxi) floppy disks. The 16FDC normally
handles up to 4 drives in a daisy chain configuration,
although 16 drives may be chained if the drives decode
the 4 drive select lines.

The 16FDC includes an 8 channel interrupt system which
is connected to the flag bits of the disk controller,
serial I/0, and a set of interval timers. One of the
interrupt inputs can optionally be connected to a 512
millisecond crystal controlled clock for real time
interrupt capability.

All timing on the 16FDC is referenced to an onboard
crystal clock. This includes the head load delay (which
is switched according to the size of the diskette), the
head stepping rate, the motor turnoff timer, and the
watchdog timer in the autowait circuit.

The data recovery circuit uses a unique phase locked
loop (pat. pending) to optimize performance for each
size and density diskette. Single density data is
recorded in the FM format while double density data uses
the MFM format. Density on a given diskette may vary
from track to track. Such dual density diskettes often
require the first track to contain a label, written in
single density, which informs the operating system of
the density and number of sides of the remainder of the
diskette.

The phase locked loop circuitry incorporates an
adjustable trim capacitor which is clearly visible on
the circuit board. This trim cap is adjusted at the
factory. Special test equipment must be operated by
trained personnel to adjust the setting of this
capacitor,

THE USER MUST NOT MAKE ANY ATTEMPT TO ADJUST THE TRIM
CAPACITOR.
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Chapter 1

GETTING STARTED WITH THE 16FDC

Most users of the 16FDC will be running under the
Cromemco Disk Operating System (CDOS) or the Cromemco

Cromix Operating System. For these users, getting
started with the 16FDC is simple -- a matter of plugging
in the cables and setting the switches. These

operations are explained below.

SWITCHES

The first four switches on the 16FDC are important to
CDOS and Cromix Operating System users.

The first switch (numbered 1, located at the top of the
rank of switches) is the RDOS-II DEFEAT control. The
operating system uses the RDOS-II program for bootstrap
when the system is turned on, so be sure that switch 1
is OFF (pushed to the left).

Switch 2 is the control for DISABLE RDOS-II AFTER BOOT,
This switch should be ON (pushed to the right) to clear
all 64k bytes of memory space for the operating system
after RDOS has performed the bootstrap.

Switch 3 is the AUTOMATIC BOOT control. Set it ON to
make your system load the operating system. If the
switch is OFF, RDOS-II enters a diagnostic monitor mode
and waits for further commands.

Switch 4 INHIBITS INITIALIZATION. When on, Cromemco
initialization programs will not allow diskettes to be
formatted. Turn the switch OFF if you are expecting to
format double density (or any) diskettes.

Table of Standard Switch Settings

Switch  Position Function

1 OFF RDOS-II is not defeated

2 ON RDOS-II disabled after boot

3 ON operating system locads automatically

4 OFF operating system can format
diskettes

5 OFF baud rate not pre-set

6-8 N/A reserved
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CABLES

A 26 wire ribbon cable connects the RS-232 socket at the
back of the computer to the 16FDC., This cable should be
plugged into the serial connector (J4) of the 16FDC.
The cable has a stripe along one edge. This stripe face
left, towards the center of the 16FDC.

Now find the disk signal cables. If you have 8" drives,
the cable will have 50 wires; if you have 5" drives, the
cable will have 34 wires. Connect these cables to their
jacks (J3 and J2 respectively). Ensure that the cable
stripe is to the left.

Finally, connect the interrupt daisy chain to connector
Jl. This step is necessary if you have a WDI, PRI,
TU-ART, or other cards capable of generating interrupts
or if you are running the Cromix Operating System. If
these cards are not present, or if interrupts will not
be used, the daisy chain cable need not be connected.

J2 J3 Switch J4

16FDC CABLE CONNECTIONS

4
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INITIALIZATION OF DISKETTES

The initialization format of the 16FDC is more
restrictive than that required by the 4FDC. The 16FDC
may not be able to read small (5-1/4 inch) diskettes
which were initialized using versions of the Cromemco
Init program prior to version 2.15., It also may not be
able to read large (8 inch) diskettes which were
initialized around the wrong index hole. The following
procedures will assist users who encounter either of
these problems.

Floppy diskettes which cannot be read by the 16FDC
because of improper initialization must be copied to
properly initialized diskettes using the 4FDC. A
properly initialized small diskette is one which has
been initialized using the Init program, version 2.15 or
higher. A properly initialized large diskette is one
which has been initialized using the 1Init program,
version 2.15 or higher, with the proper index hole
exposed (refer to the following paragraph on index
holes). After it has been determined that the copied
diskettes can be read by the 16FDC, the old diskettes
may be reinitialized using the 16FDC.

Index Holes

Cromemco large (8 inch) double sided, double density
floppy diskettes have two index holes. The hole closest
to the top of the diskette should be exposed when using
the diskette as single sided. The hole to the right
should be exposed when using the diskette as double
sided.

Cromemco strongly recommends that only the correct index
hole be exposed before using an 8 inch diskette.
Cromemco supplies special labels for this purpose.

Write Protection

The 16FDC, when used in conjunction with a Cromemco
floppy disk drive, provides write protection.

An 8 inch diskette is write protected if the write
protect notch is not covered. A 5-1/4 inch diskette is
write protected if the write protect notch is covered.
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STARTING THE SYSTEM

With all cables installed and the switches set, the
16FDC is ready for operation. Set the ZPU power on jump
(refer to the Cromemco ZPU manual, part number 023-0012)
so that execution will begin at C000 hex (start of
RDOS-~II). Set the switches on the RAM card(s) so that
memory at C000 to D000 hex is disabled and memory from
0000 to 1000 hex (or more) is enabled.

Now apply power to the system and insert a disk
containing the operating system into drive A, RDOS-1I1
will print out a sign-on message after determining the
baud rate of the terminal. (Note: if you are not using
a Cromemco 3102 Video Terminal it will be necessary to
press the RETURN key on your terminal several times so
that the 16FDC can determine the baud rate.)

After the sign-on is complete, RDOS-II will try to load
the operating system from drive A. The light on the
drive will come on, indicating that the 16FDC 1is
accessing the drive.

If you would prefer not to load the operating system,
press the ESC key immediately after the RDOS-II sign-on
appears. This instructs RDOS-II to abort the bootstrap
procedure.
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