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STATEMENT OF LIMITED WARRANTY

For a period of 90 days from the date of delivery, Percom Data

Co. Inc. warrants to the original purchaser that the computing
equipment described herin shall be free from defects in material
and workmanship under normal use and service. During this

period, if a defect should occur, the equipment must be returned
to the Percom Data Co. Service Facility at the above address for
repair. The purchaser must prepay all shipping and insurance
charges and must supply proof of purchase from Percom Data Co.
or an authorized Percom dealer or distributor. Purchaser's sole
and exclusive remedy in the event of defect is expressly limited
to the correction of the defect by adjustment, repair or
replacement at Percom's election and sole expense, except there
shall be no obligation to replace or repair items which by their
nature are expendable. No representation or other affirmation of
fact, 1including, but not 1limited to, statements regarding
capacity, suitability for use, or performance of the equipment,
shall be or be deemed to be a warranty or representation by,
Percom Data Co. Inc., for any purpose, nor give rise to any
liability or obligation of Percom Data Co. Inc. whatsoever.

EXCEPT AS SPECIFICALLY PROVIDED IN THIS AGREEMENT, THERE ARE NO
OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE AND IN NO EVENT SHALL PERCOM DATA CO.
INC. BE VLIABLE FOR LOSS OF PROFITS OR BENEFITS, INDIRECT,
SPECIAL, CONSEQUENTIAL OR OTHER SIMILAR DAMAGES ARISING OUT OF
ANY BREACH OF THIS WARRANTY OR OTHERWISE.



IMPORTANT NOTICE
All material in is manual is copyrighted by PERCOM DATA CO. INC.
No portion of it may be copied or reproduced in any manner
without the written permission of PERCOM DATA CO. INC. -

Although the information contained in this publication has been
thoroughly checked for accuracy and reliability, PERCOM DATA CO.
INC. shall have no liability or responsibility to a customer or
any other person or entity with respect to any liability, loss or
damage caused or alleged to be caused directly or indirectly by
products or programs sold by PERCOM DATA CO. INC., including but
not limited to any interruption of service, loss of business or
anticipatory profits or consequential damages resulting from the
use or operation of such products or programs. Furthermore,
PERCOM DATA CO. INC. does not represent the described equipment
or programs as suitable for any purpose and does not assume any
liability arising out of the application or use of any product,
circuit or program described herein.

PERCOM DATA CO. INC. reserves the right to make changes to any
products or specifications described herein without notice.

MINIDOS, MINIDOS-PLUS, MPX, INDEX, LFD-400, LFD~-800 are
trademarks of Percom Data Co. Inc.

EXORCISOR, EXBUG, MIKBUG,'MICROBUG, MINIBUG, TVBUG are trademarks
of Motorola Inc.



1.0 ©SYSTEM DESCRIPTION

The Percom LFD-400/800(EX) is a low cost mini-disk data storage
system designed for use with 6800/6809 microcomputers.

The LFD-400/800 was designed to provide a fast, 1low cost
alternative to paper or cassette tape in program development and
control applications using the 6800 or 6809 microprocessors.
Program development and system software support for the
LFD-400/800 includes TEXT EDITORS, TEXT PROCESSORS, various
ASSEMBLERS, and an EXTENDED BASIC Interpreter. In addition
numerous programs are available from other software suppliers
which may be adapted for use with the LFD-400 or LFD-800 systems.

Although the LFD-400/800 disk controller was designed
specifically for use with l10-Sector HARD-SECTORED mini-diskettes,
it is equally capable of reading SOFT-SECTORED mini-diskettes as
well, Consequently, programs which may only be available on
SOFT-SECTORED mini-diskettes may be read and used by the LFD-400.

The LFD-400/800 controller circuit card is a SINGLE DENSITY
mini-disk controller capable of controlling up to four (4) SINGLE
or DUAL-HEADED mini~-disk drives. The controller circuit card is
available in two (2) forms:

1. The 'EX' version 1is designed for wuse with the Matorola
EXORcisor (tm) bus or with computing systems using the
EXORcisor bus concept such as the Motorola MICROMODULEs and
the MEK6800D1, MEK6800D2, and MICRO-CHROMA evaluations
'kits'.

The 'EX' version disk controller may also be used with 6800
EXORcisor bus based microcomputer modules produced by other
manufacturers such as Creative MicroSystems and Percom Data.

2. The 'SS-50' version 1is designed for use with the 6800
'hobby' computer produced by SouthWest Technical Products in
San Antonio, Tex.

The circuit design of both disk controllers is nearly identical.
However, the 'EX' version includes a lk read/write memory (RAM)
which is not available on the 'SS-50' wversion. Both versions
include provision for three 2708 EPROMs and are capable of
controlling either SINGLE or DUAL-HEADED mini-disk drives.

Both the LFD-400 and LFD-800 use 5-1/4" 10-Sector, HARD-SECTORED
mini-diskettes. Each diskette sector includes: ’

A 10 byte Header
A 256 byte block of data
A 2 byte CRC check code

Thus the LFD-400 which uses 40 track mini-disk drives provides a
usable storage capacity of 102,400 bytes/diskette.

(256 Bytes/Sector x 10 Sectors/Track x 40 Tracks)



Since the LFD-400 disk drives include dual INDEX pulse and.WR¥TE
PROTECT sensors, the diskettes may be 'flipped over' permitting
another 102.4K bytes of data to be stored on the back side of
each diskette.

The LFD-800 uses 77 track mini-disk drives manufactured by
Micropolis. Despite the decreased spacing between tracks on the
Micropolis drives we have found them to every bit as reliable as
the 40 track drives. The LFD-800 uses the same controller
circuit card as the LFD-400. The usable storage capacity of the
LFD-800 is 197,120 bytes/diskette.

(256 Bytes/Sector x 10 Sectors/Track x 77 Tracks)

Unlike the LFD-400, the LFD-800 permits data to be stored on only
one side of the diskette.



2.0 DISK OPERATING SYSTEM SUPPORT

Operating system support for the LFD-400/800 is available in four
levels:

MINIDOS: Designed for those applications in which the primary
" function of the disk is to LOAD and SAVE PROGRAMS or

DATA as duickly as possible. It permits very direct

access to the disk and requires very little additional

hardware or software overhead. MINIDOS is supplied on

a 2708 EPROM which plugs into the first ROM socket on

the LFD-400/800 controller circuit card. MINIDOS may

be the only Disk Operating System required in most

control applications or feasibility evaluation systems

where memory resources are limited. An assembled
listing of MINIDOS 1is contained at the end of this
manual.

MPX: A supplement to MINIDOS which permits disk files to be

accessed and manipulated by FILE NAME. 1Its demand on
system memory resources is somewhat higher than MINIDOS
but 1is more convenient than MINIDOS for program
development. MPX is supplied on a 2708 EPROM which is
used with the MINIDOS ROM and plugs into the second ROM
socket on the LFD-400/800 controller circuit card. The
assembler source of MPX is contained on the SYSTEM
DISKETTE supplied with each LFD-400/800 disk system.

DFM: The Disk File Manager (DFM) 1is a supplement to MPX
which permits system and application programs to be
easily linked to the MPX operating system, The DFM
manages disk file allocation and permits character
stream I/0 with the disk. The DFM is available on a
2708 EPROM which plugs into the third ROM socket on the
LFD-400/800 controller circuit card.

Since most systems programs sold by Percom contain
their own DFM, the DFM ROM will be required in very few
applications. '

INDEX: Is a highly sophisticated, INTERRUPT DRIVEN, I/0 DEVICE
INDEPENDENT, DYNAMICALLY ALLOCATED Disk Operating
System. While programmers accustomed to the Disk
Operating Systems on larger computers may find the MPX
operating system to be unduly restrictive, they should
be well satisfied with the power and convenience of
INDEX. INDEX can only be used on systems with more than
one disk drive and at least 16k bytes of Read/Write
memory (RAM), 8K bytes of which must be dedicated
exclusively to the Disk Operating System. Very few
control applications or feasibility evaluations will
require the ©power of INDEX, however it is especially
convenient for program development and data/text
processing applications.

MINIDOS and MPX are described in more detail 1later in this
manual.



3.0 SYSTEM REQUIREMENTS

3.1 DISK CONTROLLER MEMORY MAP

The LFD-400/800 disk controller card occupies a 4k block of the
computer's memory space beginning at address $C000 thru address
SCFFF ('$' is used to indicate a Hexadecimal value).

ADDRESS RANGE FUNCTION

- - ————————— — —— - ———

CFF8 - CFFF DISK CONTROLLER I/O (EX VERSION)

CC00 - CFF7 MPX RAM (EX VERSION)

CCo0 - cco7 DISK CONTROLLER I/O (SS-50 VERSION)
C800 - CBFF RESERVED FOR DFM ROM (ROM #3)

C400 - C7FF RESERVED FOR MPX ROM (ROM #2)

C000 - C3FF RESERVED FOR MINIDOS ROM (ROM #1)

Additional RAM memory required by the various Disk Operating
Systems must be supplied by the user.

Al00 - BFFF RAM FOR 'INDEX' DOS

A080 - A3FF RAM FOR MPX (SS-50 VERSION)
0020 - 1FFF RAM FOR MPX AND INDEX TRANSIENT COMMANDS
0000 - 0O1F RAM FOR DISK PARAMETERS

The SWTP computer may require some modifications to locate RAM
memory at $A000 and $B000. Technical Memo TM-LFD-400-08 contains
the necessary modification instructions.

Most of the Motorola MICROMODULES and ‘'evaluation kits' decode
the address of the various ROM, RAM, and I/0 components on the
module such that they appear at more than one 1location in the
computer memory space. Any address 'collisions' with the memory
space used by the LFD-400/800 disk controller must be resolved
for proper operation of the disk. The appendices at the back of
this manual provide suggestions for rescolving the address
'collisions' with various of the more common MICROMODULES and
'evaluation kits'.

3.2 PROCESSOR CLOCK FREQUENCY REQUIREMENTS

For proper operation of the LFD-400/800 mini-disk system the
processor clock frequency must be NO LESS THAN 890 kHZ NOR MORE
THAN 1.1 mHZ.

3.21 SWTP MP-A2 Processor card

The Resistor/Capacitor network (R1,Cl) controlling the clock
frequency of the SWTP MP-A2 processor Card should be replaced.
Replace Rl with a jumper. Replace Cl1 with a 4 mHZ crystal
(available from Percom). Since some crystals tend to oscllate on
3rd overtone (3 times fundamental frequency), it 1is wise to
connect a 32 pF capacitor in parallel with the crystal to
suppress the overtone.



3.22 MEK6800D2 Evaluation Kit

The 614.4 kHZ MC6871B clock module on the MEK6800D2 evaluationb
kit MUST be replaced with a 1 mHZ version of the same module
(available from Percom).

3.23 MEK68Q0D1 Evaluation Kit

The clock generator one-shots on the MEK6800D1 evaluation. kit
MUST be carefully adjusted to produce a symmetrical 1 mHz clock.

3.3 HOST SYSTEM MONITOR COMPATIBILITY

Both MINIDOS and MPX operating systems communicate with the
operator Data Terminal by calling the I/0 subroutines in the Data
Terminal ROM Monitor (EXbug, MINIbug, MIKbug, etc.). Since the
1/0 subroutine call addresses in the various ROM Monitors are
different, you MUST make sure the version of the MINIDOS and MPX
ROMs on the Disk Controller circuit card match the ROM Monitor
with which the disk 1is used. Versions of MINIDOS and MPX are
available for the more popular ROM monitors. Refer to Appendix
D. Furthermore, the assembly source code for both ROMs is
contained on the SYSTEM DISKETTE for users wishing to alter the
code for specific applications or unsupported monitors.

For the same reason it may be necessary to modify the 1I/0
subroutine call vectors in the MPX disk based utility commands.

The SOFTWARE SERVICES division of Percom can supply custom
versions of MINIDOS and MPX (as well as other Percom software)
for a nominal fee. To request a quotation, submit your
specifications and other requirements in writing to:

Percom Data Co. Inc.
Software Services Division
211 N. Kirby

Garland, Tx 75042



4.0 INSTALLATION PROCEDURES
| *kkk WARNING ***%*

During installation all power should be removed from the computer
and connecting peripheral devices to avoid damage to the computer
and . the LFD-400/800. The LFD-400/800 power cord must be
connected to 117 VOLTS 50/60 HZ AC 3-WIRE GROUNDED outlets. --DO
NOT DEFEAT the safety prong on the power cord---. 1In addition to
the operator safety provided by the 3-WIRE power connection, the
safety ground also shields the low level read electronics in the
disc drive from error producing noise pickup.

*%*x%* yOU MUST ALSO SAFETY GROUND THE COMPUTER CHASSIS *****

The SWTP 6800 computer is supplied with a 2-wire power cord.
this is UNACCEPTABLE and must be replaced with a 3-wire power
cord. Connect the 3-wire power cord WHITE wire to solder lug 'A'
on terminal strip TS-1. Connect the GREEN wire to solder 1lug
"B'. Connect the 'BLACK' wire to solder lug 'C'. 3-wire power
cords are available from most hardware stores or may be purchased
from PERCOM.

****%* THE ABOVE PROCEDURE IS VERY IMPORTANT ***%*%

LFD-400 systems are supplied with PERTEC or SIEMENS 40 track
mini-disk drives. These disk drives have the capability to
'write' and 'read' on BOTH sides of the diskette. To use this
capability, refer to SECTION 5.2 later in this manual.

The LFD-800 uses 77-track Micropolis mini-disk drives which have
greater On-Line capacity than the 40-track drives but can only
record on one side of a diskette.

4.1 PROGRAMMING MINI-DISK DRIVES

The MINI-DISK drives require no circuit modifications to work in
the LFD-400/800 systems. ‘However the drives need to be
programmed to permit the drive select signals to selectively
enable the appropriate drive.

4.11 Programming the PERTEC drive

Refer to Figure 1 and orient the drive so the component side of
the printed circuit board 1is facing you. Find the DIP switch
located near the edge connector. To program the drive for Drive
#1, 2, 3, or 4 place the corresponding DIP switch in the 'ON'
position. Only one switch should be in the 'ON' position at any
time, this 1is to insure that the drive will only respond to one
select line.

As a practical matter when using only one drive, you will want to
program the drive as 'drive #1' (switch #1 in 'ON' position).



To 1install additional disk drives in the system you will need a
drive ribbon cable with sufficient connectors to accommodate the
extra drives. Furthermore the added drives must be programmed to
respond to desired selection. Configure the programming DIP
switch as described earlier.

Remove the TERMINATOR PACK (U2) from all drives except the drive
which 1s at the end of the ribbon cable most distant from the
controller card. This will normally be Drive #l1l. The drive at
the end of the ribbon cable must have the TERMINATOR PACK (U2)
and there must not be a TERMINATOR PACK in any of the other
drives.

No two drives can be allowed to respond to the same drive select
number, consequently the drive select switch on each drive must
be different than any other drive in the system.
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4.12 Programming the SIEMENS drive

Refer to Fiqure 2 and orient the drive so that the edge
connectors are nearest you and so the drive belt and pulleys are
on the bottom of the drive. Near the bottom left corner of the
disk drive circuit card you will notice what looks like an IC
made of jumpers in a socket. Remove this jumper block with a
small screwdriver.

* To program the drive as Drive #1, bend outward the Jjumper
block pins which go to terminals DS2, DS3, and MUX. Do not
break off the pins.

* To program the drive as Drive #2, bend outward the jumper
block pins which go to terminals DS1, DS3, and MUX.

* To program the drive as Drive #3, bend outward the jumper
block pins which go to terminals DS1, DS2, and MUX.

* To program the drive as Drive #4 requires the installation of
a special jumper on the drive <circuit card. Refer to the
manual supplied with the drive for instructions.

Re-install the jumper block into its socket. Double <check the
jumper block connection. Pins should only be inserted into the
socket in the 'HS' and desired drive positions. There should be
no pins in the 'HM' position.

To install additional disk drives in the system you will need a
drive ribbon cable with sufficient connectors to accommodate the
extra drives. Furthermore the added drives must be programmed to
respond to desired selection.

Configure the programming jumper block as described earlier.

Remove the TERMINATOR PACK (lE) from all drives except the drive
which is at the end of the ribbon cable most distant from the
controller card. This will normally be Drive #1. The drive at
the end of the ribbon cable must have the TERMINATOR PACK (lE)
and there must not be a TERMINATOR PACK in any of the other
drives.

Jumper block pins should only be inserted into the Jjumper block
socket (1lF) in the 'HS' and desired drive ©positions. There
should be no pins in the 'HM' position. No two drives can
respond to the same drive select number, consequently the drive
select Jjumper 1in each drive must be different than any other
drive in the system. ‘



4.13 Programming the 77-track Micropolis drive

While referring to Figure 3 locate the 8-pin DIP socket just
above the ribbon cable connector. Insert a single jumper wire
across the socket to program the drive select. The left-most
position is for Drive #1. The TERMINATOR PACK is managed the
same as with the PERTEC or SIEMENS drive.
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ASSEMBLY INSTRUCTIONS

Plug the 'WHITE' nylon power supply output connector into
the mating socket on the rear of the disk drive circuit
card. The connector and its mate are 'keyed' and can be put
together only one way. Be sure the connector is pushed all
the way in.

Push the grounding spade on the end of the 'GREEN' wire from
the power supply onto the 'FASTON' lug at the rear of the
disk drive.

Fasten the power supply to the chassis pan with two 6-32 X
1/4" machine screws through the bottom of the chassis pan.

Fasten the disk drive to the chassis pan with two 6-32 X
3/8" machine screws through the bottom of the chassis pan.
The drive should be mounted with the front panel Drive
Select Indicator LED down.

Push the connector at one end of the ribbon cable onto the
circuit card edge connector at the rear of the disk drive
circuit card. Orient the cable so the 'RED' tracer on the
edge of the cable 1is closest to pin #1 of the edge
connector. If installed correctly, the ribbon should exit
out and away from the drive circuit card.

Mount the enclosure cover over the disk drive and power
supply making sure the ribbon cable exits from the rear of
the enclosure and is not pinched. Secure the cover with
four 6-32 x 1/4" machine screws. Do not overtighten.

Plug the disk controller circuit card into the computer.
Make certain the card is installed correctly.

* %k %k %k WARNING *k k%

Severe = damage to the computer and interface will occur if
the circuit card is not plugged in properly. Double check
installation.

Push the free end of the ribbon cable connector onto the top
of the <controller <c¢ircuit <card. The 'RED' tracer on the
ribbon must be to the right (as viewed from the front of the
circuit card) and the ribbon should exit from the rear of
the connector.



5.0 OPERATING PROCEDURES
5.1 DISKETTE CARE AND HANDLING

The diskettes used by both the LFD-400 and LFD-800 are 5-1/4"
10-Sector mini-diskettes. Diskettes must be handled very
carefully to insure reliable operation. Creases, bends,
scratches, dust and oil contamination will cause data errors and
may damage the drive read/write head.

1. When not in use, the diskette should be stored vertically in
its protective jacket.

2. Never bend, flex, or snap the diskette. When sending a
diskette through the mails pack the diskette in a rigid
carton to prevent the diskette from bending. Mark the
parcel MAGNETIC SENSITIVE MATERIAL and hope postal employees
can read!

3. Never touch the magnetic media.
4. Diskette temperature must not exceed 10-52 degrees (C).
5. Keep the diskette away from transformers, speakers, motors,

and other magnetic fields. Keep in mind that many steel
objects and appliances carry residual magnetization which
may be destructive to the data on a diskette.

6. Never clean the magnetic media. The diskette jacket is
designed to perform this function automatically.

7. Do not write on the diskette with a pencil or pen. Use a
felt-tip or other soft marker and write only on the label
area of the diskette jacket.

8. To protect a diskette from the possibility of accidental
erasure or undesired recording, apply a 'gummed tab' over
the WRITE PROTECT notch along the edge of the diskette
jacket. If the WRITE PROTECT notch is covered the diskette
is protected.

9. NEVER-EVER switch power to ANY part of the computing system
'on' or 'off' with a diskette mounted in a drive. The power
'transient' may write 'garbage on the diskette even if the
diskette is 'write protected'.



5.2 INSERTING A DISKETTE INTO THE LFD-400 DRIVE

The LFD-400 disk drives permit data to be stored on both sides of
the diskette. Although the diskette manufacturers sell diskettes
designed for two-sided recording (flippy-disks), nearly all

'single-sided’ diskettes work Jjust as well and are less
expensive. Since the LFD-400 drives <contains dual ‘'index' and
'write protect' sensors it is not necessary to modify or punch

holes in the diskette. If you have punched additional 'index'
and 'write protect' holes in the jacket of your diskettes, these
holes must be covered for the diskette to function properly in
the LFD-400.

Diskettes are inserted into the drive with the 'long oval' cutout
entering the drive first. To read and write on SIDE A (normal or
front side) insert the diskette into the drive with the label
AWAY from the Drive Select Indicator LED. To read and write on
SIDE B (back side) insert the diskette into the drive with the
diskette 1label on the same side of the diskette as the Drive
Select Indicator LED.

Some users have reported difficulities with diskettes binding
when diskettes are inserted in new drives. When inserting a
diskette into a drive make sure the diskette is 'free' before
closing the drive door. When closing the drive door, press the
door latch wuntil it ‘'bottoms' but not hard enough to latch
closed. Release the pressure on the door slightly then press the
door latch again to 1lock the door closed. This permits the
centering hole in the diskette to ‘'walk' up the diskette
centering hub without binding. The problem diminishes with time
as the diskette centering hub is 'polished' by repeated use.

5.3 INSERTING A DISKETTE INTO THE LFD-800 DRIVE

NEVER insert a diskette into the LFD-800 drive unless disk drive
power is ON.

A diskette is inserted into the drive with the LOAD ACTUATOR in
the OPEN position (see Figure 4a). Push the diskette into the
drive until an audible 'click' is heard. This means the diskette
is properly 1located. To 1load the diskette, firmly and slowly
'squeeze' the LOAD ACTUATOR as far as it will go. See Fiqure 4b.
The LOAD ACTUATOR should lock in the LOADED position.

If the diskette is missing or is not properly inserted into the
drive, it 1is not possible to depress the LOAD ACTUATOR. This
protects the diskette from damage if not inserted properly.

5.4 REMOVING A DISKETTE FROM THE LFD-800 DRIVE

To remove a djgkette from the LFD-800, 'squeeze' the LOAD
ACTUATOR the as when loading a diskette then allow it to
spring to the OPEN position. To eject the diskette, place the
tip of a forefinger or thumb under the LOAD ACTUATOR and push
outward. This will unlatch the diskette interlock and eject the
diskette into your hand.
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6.0 INITIAL SYSTEM CHECKOUT
*** WARNING ***

NEVER switch power to the DISK DRIVE or ANY part of the computing
system 'on' or ‘'off' with a diskette mounted in a drive. The
power 'transient' may write 'garbage' on the diskette even if the
diskette is 'write protected'. It is sufficient to open the disk
door and withdraw the diskette an inch or so when switching power
to the system 'on' or 'off'.

The LFD-400/800 does not require any specially placed RAM memory
when using the MINIDOS(tm) operating system. Specially placed
RAM memory IS required when using one of the 'named file' disk
operating systems such as MPX or INDEX. MINIDOS (tm) uses memory
locations $0000 thru $00l1F for temporary and sector header
storage which by Motorola convention has been reserved for floppy
disk operation.

1, Remove any diskettes and power up the drive and computer.

2. Disk drive motor(s) may turn on. The drive activity LED
indicator must be 'off'. The drive motor (if on) will turn
off in 5-10 seconds. If the motor runs continuously and the
activity LED stays on, the ribbon cable may be installed

incorrectly.
3. Examine computer memory location $C000: it must be '7E'.
4, If you are using the SS-50 bus system store a '40' in memory

location $CC03 (memory location $CFFB if you are using the
EX controller). The computer will respond with a question

mark (?) and return to the monitor. This selects drive #1
but the drive activity LED will not turn on until the next
step. $CFFD

5. Examine memory location $CC05 (§€PP& on the EX controller).
The drive motor and drive #1 activity LED should turn 'on'
and remain on for several seconds. This demonstrates the
disk controller 1is responding (at least partially) to
command.

6. Read the sections of this manual describing the procedure
for loading a program using MINIDOS or MPX.

7. Load and run the memory test program contained on the SYSTEM
DISKETTE . If you have difficulty 1loading the program,
re-insert the diskette into the drive and try again. If you
continue to have difficulty refer to the section entitled IN
CASE OF DIFFICULTY.

8. Since most problems attributed to the disk have been traced
to defective memory, run the memory test over your entire
memory. Perform the test over 4K of memory at a time.
Incidently, the ROBIT and MEMCON memory tests supplied by
SWTP are virtually worthless!



7.0 MINIDOS (ROM #1)

The MINIDOS ROM occupies the first ROM socket on the disk
controller card (address $C000 - $C3FF). The ROM contains the
software drivers and other wuseful subroutines which directly
control the disk. A Jump table at the beginning of the ROM
permits the various driver subroutines to be called by higher
level programs and Operating Systems.

The MINIDOS ROM also contains a PRIMITIVE Disk Operating System
which permits blocks of memory or programs to be saved to or
loaded from disk 1in applications which do not require a more
sophisticated Disk Operating System. Consequently the MINIDOS
ROM will be the only DOS required in many control applications
and feasibility evaluations where the purpose of the disk is to
SAVE and LOAD essential programs or STORE and RETRIEVE collected
data.

The primitive DOS within MINIDOS communicates with the operator
Data Terminal by calling subroutines in the Data Terminal ROM
Monitor (EXBUG, MIKBUG, TVBUG, etc.). Since the I/0 subroutine
call addresses in the various ROM monitors are different, vyou
must make sure the version of the MINIDOS ROM installed on the
disk controller circuit card matches the ROM Monitor with which
it will be used. Versions of the MINIDOS ROM are available for
use with the more popular ROM Monitors. Furthermore, the
assembly source of MINIDOS is contained on the LFD-400/800 SYSTEM
DISKETTE for those users wishing to alter the code for specific
applications or unsupported Monitors. A printed listing of the
MIKBUG version of MINIDOS is at the back of this manual.

7.1 MINIDOS OPERATING PROCEDURES
7.11 SAVING A PROGRAM

To 1illustrate the following procedure we will assume you wish to
save a program so that it may be loaded back into the computer at
a later time. The program could be any program (or data) you
wish to save. We will wuse SWTP 8K BASIC to illustrate the
procedure.

You must decide where on the disk you wish to begin saving the
program. The diskette contains 400 (or 770) blocks or sectors
which, for the purpose of this discussion, are numbered from 000
to 399 (or 769). Avoid using sectors 000-009. These sectors are
used by the PERCOM MPX operating system for directory storage.
Even 1f you are not using MPX to save and load data, the format
in which the data is stored on diskette by MINIDOS is upward
compatible. Since each block (sector) will hold 256 bytes of
data, an 8K program will require 32 sectors. To keep track of
what 1is stored on a disk and where it is stored, write the name
of the program and the first and last block used on the jacket
used to store the diskette.

First load the program you wish to save by whatever means you
have been using before (keyboard, paper tape, cassette, etc.).



USING SWTP 8K BASIC AS AN EXAMPLE:

The first byte of the 8K BASIC program is at address $0100. We
will call this the ‘BEGINNING ADDRESS™ (BEGA).

The last byte of an 8K program is at address S$1FFF. We will call
this the “ENDING ADDRESS™ (ENDA).

To commence program execution you would cause the computer
program counter to go to address $0100. We will <call this the
program -~ TRANSFER ADDRESS® (XFER).

*%x* NOTE *** the ‘TRANSFER ADDRESS' does not have to be the same
as the “BEGINNING ADDRESS'. Many programs begin execution at
some point other than the beginning address.

Assume you wish to save the program on drive 1 beginning at block
(sector) 25, Jump or Go to MINIDOS at address $C000.

Now type the following information:

S 0100 1FFF 0100 1025

N\ N\ \ DRIVE 1, BLOCK 25
\ \ \ \ TRANSFER ADDRESS (PROGRAM START) *
\ \ \ ENDING ADDRESS
\ \ BEGINNING ADDRESS
\ SAVE COMMAND

*IF YOU DO NOT WISH TO SAVE THE TRANSFER ADDRESS ON DISKETTE,
TYPE “FFFF® INSTEAD.

In a couple of seconds the computer will report:
LAST SECTOR=XXX
and return to the system monitor.
Write the last sector number on the storage Jjacket of the
diskette together with the program name and starting sector for
future reference.
FOR EXAMPLE:
| FILE BEGA ENDA XFER FRST LAST
BASIC 0100 1FFF 0100 X010 X041

If something goes wrong (DISK MISSING, INVALID BLOCK NUMBER, DISK
PROTECTED) MINIDOS (tm) will report:

***ERROR X

Refer to APPENDIX A for ERROR codes.



7.0 MINIDOS (ROM #1)

The MINIDOS ROM occupies the first ROM socket on the disk
controller card (address $C000 - $C3FF). The ROM contains the
software drivers and other useful subroutines which directly
control the disk. A Jump table at the beginning of the ROM
permits the various driver subroutines to be called by higher
level programs and Operating Systems.

The MINIDOS ROM also contains a PRIMITIVE Disk Operating System
which permits blocks of memory or programs to be saved to or
loaded from disk in applications which do not require a more
sophisticated Disk Operating System. Consequently the MINIDOS
ROM will be the only DOS required in many control applications
and feasibility evaluations where the purpose of the disk is to
SAVE and LOAD essential programs or STORE and RETRIEVE collected
data.

The primitive DOS within MINIDOS communicates with the operator
Data Terminal by calling subroutines in the Data Terminal ROM
Monitor (EXBUG, MIKBUG, TVBUG, etc.). Since the I/0 subroutine
call addresses in the various ROM monitors are different, you
must make sure the version of the MINIDOS ROM installed on the
disk controller circuit card matches the ROM Monitor with which
it will be used. Versions of the MINIDOS ROM are available for
use with the more popular ROM Monitors. Furthermore, the
assembly source of MINIDOS is contained on the LFD-400/800 SYSTEM
DISKETTE for those users wishing to alter the code for specific
applications or unsupported Monitors. A printed listing of the
MIKBUG version of MINIDOS is at the back of this manual.

7.1 MINIDOS OPERATING PROCEDURES
7.11 SAVING A PROGRAM

To 1illustrate the following procedure we will assume you wish to
save a program so that it may be loaded back into the computer at
a later time. The program could be any program (or data) you
wish to save. We will use SWTP 8K BASIC to illustrate the
procedure, '

You must decide where on the disk you wish to begin saving the
program. The diskette contains 400 (or 770) blocks or sectors
which, for the purpose of this discussion, are numbered from 000
to 399 (or 769). Avoid using sectors 000-009. These sectors are
used by the PERCOM MPX operating system for directory storage.
Even if you are not using MPX to save and load data, the format
in which the data is stored on diskette by MINIDOS is upward
compatible. Since each block (sector) will hold 256 bytes of
data, an 8K program will require 32 sectors. To keep track of
what is stored on a disk and where it is stored, write the name
of the program and the first and last block used on the jacket
used to store the diskette.

First load the program you wish to save by whatever means you
have been using before (keyboard, paper tape, cassette, etc.).



**kk NOTE **#%

DO NOT TRY TO SAVE MEMORY FROM ADDRESS $0000 THRU $001F. THIS
SPACE IS USED BY THE DISK DRIVER SOFTWARE TO KEEP TRACK OF DRIVE
OPERATION AND IS NOT AVAILABLE FOR PROGRAM USE.

7.12 LOADING A PROGRAM FROM THE DISK INTO THE COMPUTER

Data on the disk may be loaded into the computer memory to the
same address from which it was originally saved (PRIMARY ADDRESS)
or it may be 1loaded to an ‘ALTERNATE ADDRESS'. If the
information on the disk is an executable program if will normally
be loaded into the same memory 1location from which it was
originally saved. This may not be true if the disk file is a
relocatable program or if it is a data file to be processed by
another program.

ASSUME WE WISH TO LOAD THE 8K BASIC PROGRAM SAVED EARLIER:
Jump or Go to the ENTRY ADDRESS of the MINIDOS ROM ($C000).
Now type the following information:

\ \ \ TARGET ADDRESS - READ THE FOLLOWING
\ \ DISCUSSION FOR MORE INFORMATION

\ \ DRIVE 1, BLOCK 25

\ LOAD COMMAND

In a couple of seconds the computer will respond with the system
monitor prompt command (* or $) indicating the program is loaded
and ready.

If something goes wrong (DISK MISSING, INVALID BLOCK NUMBER, READ
ERROR, etc.) MINIDOS(tm) will report:

***ERROR X
Refer to Appendix A for error codes.

In the above example we entered ‘FFFF' as the TARGET ADDRESS to
cause the program to be loaded back into the same memory location
from which it was saved. 1In the header information preceding the
data in each block stored on the diskette is recorded the address
of the first byte of data in the block. We call this the
"PRIMARY TARGET ' address. -

If you wish to 1load the data into memory beginning at some
address other than the primary target address (for example a
relocatable program), enter the “ALTERNATE TARGET® address
instead of “FFFF'.



**% SPECIAL NOTE %%+

DO NOT TRY TO LOAD DATA INTO MEMORY LOCATIONS $0000 THRU $O001F.
THIS SPACE IS USED BY THE DISK DRIVER SOFTWARE TO KEEP TRACK OF
THE DRIVE OPERATION. LOADING A PROGRAM INTO THIS SPACE WILL
DESTROY ESSENTIAL DISK DRIVER INFORMATION. DO NOT TRY TO STORE
DATA IN THE "STACK'. THIS WILL "CRASH® THE STACK AND PRODUCE
UNPREDICTABLE RESULTS.

7.13 TRACK SELECTION

In the above procedures nothing was said about selecting the disk
track. The disk SAVE and LOAD routines convert the decimal block
(sector) number supplied by the user into physical track and
sector information internally. Since there are 10 sectors per
track, the two most significant digits of the block number
identify the track.

7.14 DRIVE SELECTION

The desired drive number is the first digit of the four digit
number you entered to SAVE or LOAD a file. 1In a single drive
system there is only one drive; drive 1. In a multiple drive
system the drives number from 1 to 3. Selecting drive 0 is a
drive deselect and will result in an error message.

7.2 MINIDOS DRIVERS AND SUBROUTINES

The various disk driver subroutines contained in the MINIDOS(tm)
PROM may be readily linked to existing software. 1In addition to
the self standing SAVE and LOAD routines used to save and load
programs without the need for a more complicated DOS, the PROM
contains a number of disk driver and driver support subroutines.

MINIDOS (tm) contains a jump table at the beginning of the PROM.
This jump table links to the various subroutines in the PROM and
may be expanded in future revisions of MINIDOS.

For purposes of linking to existing software there are only three
entry points of major interest:

INITIALIZE DISKS ($C027)
READ A SECTOR ($cooc)
WRITE A SECTOR (SCOOF)

These three routines take <care of selecting drives, starting
motors, seeking tracks, etc. Obviously to read or write a sector
of data, you must supply several parameters. Refer to the
description of these three subroutines for additional
information.



There are other routines which may be useful in some programs but
are not absolutely necessary for proper disk operation. Some of
these routines are used by the sector read and write subroutines,
others provide the console interaction with MINIDOS(tm). There
may be other useful routines within the MINIDOS(tm) PROM which
are not reached through the jump table but which may be useful to
you. Be aware that the entry point to these cannot be guaranteed
in future versions of the MINIDOS (tm) PROM. You must study the
listing for the operation and use of these subroutines.

7.21 ERROR REPORTING:

In subroutines in which error conditions occur, the CARRY status
bit will be set upon return from the subroutine. Accumulator A
will contain a code identifying the error. If the CARRY bit is
clear, no error condition exists.

7.22 JUMP TABLE ENTRY POINTS:

MINIDOS: ($C000): THIS IS THE ENTRY POINT FOR THE MINIDOS (TM)
COMMAND PROCESSOR. THIS IS NOT A SUBROUTINE BUT A SELF
STANDING PROGRAM WHICH RETURNS TO THE SYSTEM MONITOR.
IT USES VARIOUS SUBROUTINES IN BOTH THE MONITOR AND
MINIDOS ROMS.

THE COMMAND PROCESSOR HAS AN AUTOMATIC EXPANSION
FEATURE. UPON ENTRY INTO MINIDOS(TM), THE CONTENT OF
MEMORY LOCATION $C400 IS EXAMINED. IF A $S7E IS IN THIS
LOCATION, THE PROGRAM JUMPS TO ADDRESS $C400 OTHERWISE
IT EXECUTES THE INSTRUCTIONS IN MINIDOS(TM). $C400 IS
THE FIRST LOCATION 1IN THE SECOND ROM ON THE DISK
CONTROLLER CARD. IF A ROM IS NOT PLUGGED INTO THE
SOCKET PROVIDED, THE PROGRAM WILL READ S$FF AT ADDRESS
$C400 AND WILL NOT JUMP TO THE SECOND ROM. 1IF YOU WISH
TO PUT A ROM IN THE SECOND ROM SOCKET BUT DO NOT WANT
MINIDOS (TM) TO JUMP TO THE ROM, THE FIRST BYTE IN THE
SECOND ROM MUST NOT BE $7E. INCIDENTLY, THE PERCOM MPX
PROM IS DESIGNED TO PLUG INTO THE SECOND ROM SOCKET ON
THE DISK CONTROLLER CARD. MPX IS A SIMPLE NAMED FILE
DISK OPERATING SYSTEM WHICH SUPPORTS UP TO 31 NAMED
FILES. YOU MAY WISH TO DESIGN YOUR OWN DOS OR SYSTEM
UTILITIES INTO 2708 EPROMS TO BE PLUGGED INTO THE
SECOND OR THIRD PROM SOCKETS.

ENTER: SELF CONTAINED

EXIT: DIRECT JUMP TO MONITOR CONTROL

ERROR: PROCESSED AND PRINTED ON SYSTEM CONSOLE
FUNCTION: PROGRAM/DATA SAVE/LOAD FROM/TO MAIN MEMORY.

PROVISION FOR AUTOMATIC FUNCTION EXPANSION.



CVTDTS:

RESTORE:

SEEK:

RDSEC:

WTSEC:

($C003)
SUPPLIED

USED BY MINIDOS TO CONVERT THE OPERATOR
DRIVE AND SECTOR NUMBER (DSSS) TO THE PHYSICAL

ALTERNATE SECTOR REQUIRED BY MINIDOS(TM). THIS IS VERY
USEFUL WHEN LINKING MINIDOS (TM) TO EXISTING PROGRAMS.

ENTER:
EXIT:

ERROR:
FUNCTION:
($C006)
EXIT:
($C009)
ENTER:
EXIT:
(scooc)

ENTER:

EXIT:
ERROR:
(SCOOF)

ENTER:

ERROR:

4-DIGIT BCD NUMBER IN 'X' REGISTER

DRIVE* $0000 (MS 2 BITS)
'TRACK 0001
"SECTOR 0002

INVALID NUMBERS, CARRY SET, CODE IN A
CONVERT LOGICAL DSSS TO
PHYSICAL DRV, TRK, SEC

'SENDS PREVIOUSLY SELECTED DRIVE TO TRACK 00

CURRENT TRACK REGISTER CLEAR (SO0OOF)
SEEK DESIRED TRACK

DESIRED TRACK 0001

CURRENT TRACK . 000OF

CURRENT TRACK UPDATED

READ A SECTOR

DESIRED DRIVE#* $0000 (MS 2 BITS)
DESIRED TRACK 0001

DESIRED SECTOR 0002

MEMORY TARGET 0016-0017

IF MEMORY TARGET IS SFFFF, ROUTINE
WILL PLACE DATA INTO ADDRESS READ
FROM THE DISK HEADER.

SECTOR HEADER AND CRC CODE IN LOCATIONS

$0000-$000E

CARRY SET, ERROR CODE IN A

WRITE A SECTOR

DESIRED DRIVE¥* $0000 (MS 2 BITS)
DESIRED TRACK 0001
DESIRED SECTOR 0002
BACK LINK TRACK 0003
BACK LINK SECTOR 0004
FORWARD LINK TRACK 0005
FORWARD LINK SECTOR 0006
BYTE COUNT 0007

TARGET ADDRESS(HI BYTE) 0008
TARGET ADDRESS (LO BYTE) 0009

FILE TYPE 000A
DATA SOURCE (HI BYTE) 0014 (TA)
DATA SOURCE (LO BYTE) 0015

CARRY SET, ERROR CODE IN A



SLTDRV:

SRTMTR:

SAVE:

LOAD:

TYPERR:

FWDCAL:

LENGTH:

INITRK:

($C012) SELECT DESIRED DRIVE, START MOTOR, CHECK IF
DISK IS MISSING, SEEK TRACK, CHECK DRIVE PARAMETERS

ENTER: DESIRED DRIVE* $0000 (MS 2 BITS)
DESIRED TRACK 0001
EXIT: CARRY SET, ERROR CODE IN A

($C015) TURN ON DRIVE MOTORS, DELAY FOR STARTUP

($C018) SAVE A MEMORY IMAGE FILE

ENTER: " DESIRED DRIVE¥* $0000 (MS 2 BITS)
DESIRED TRACK 0001
DESIRED SECTOR 0002
FILE TYPE oooa
DATA SOURCE (HI BYTE) 0014
DATA SOURCE (LO BYTE) 0015

ENDING ADDRESS (HI BYTE) OOlE
ENDING ADDRESS (LO BYTE) O0OlF

ERROR: CARRY SET, ERROR CODE IN A

($COlB) LOAD A MEMORY IMAGE FILE

ENTER . DESIRED DRIVE* $0000 (MS 2 BITS)
DESIRED TRACK 0001
DESIRED SECTOR 0002
MEMORY TARGET 0016-0017

EXIT CARRY SET, ERROR CODE IN A

(SCO1E) TYPE ERROR MESSAGES TO CONSOLE
ENTER ERROR CODE IN A

($C021) CALCULATE FORWARD SECTOR LINK

ENTER CURRENT TRACK 0005
‘ CURRENT SECTOR 0006
EXIT FORWARD LINK TRACK 0005
FORWARD LINK SECTOR 0006

($C024) CALCULATE SECTOR BYTE COUNT LENGTH. THIS

ROUTINE IS NOT NORMALLY USED BY PROGRAMS OTHER THAN
MINIDOS. STUDY THE LISTING IF YOU HAVE USE FOR THIS
ROUTINE.

($C027) INITIALIZE DRIVE TRACK REGISTERS. THIS IS THE
EQUIVALENT OF INITIALIZING THE DRIVES. THIS ROUTINE
STORES $FF IN THE CURRENT TRACK REGISTER AND IN EACH OF
THE TRACK HISTORY REGISTERS INDICATING THE DRIVES ARE
OFF-LINE AND NEED TO BE INITIALIZED BEFORE USE. THE
RDSEC AND WTSEC ROUTINES NOTE THIS CONDITION AND
PERFORM DRIVE INITIALIZATION IF NECESSARY.



PRTSEC: ($C31F) TYPE LAST SECTOR USED ON SYSTEM CONSOLE.
USEFUL REPORTING FUNCTION WHEN LINKING MINIDOS TO
EXISTING PROGRAMS.

ENTER: LAST TRACK USED 0001
LAST SECTOR USED 0002
PCRLF: ($C363) TYPE CARRIAGE RETURN, LINE FEED.

* DESIRED DRIVE IS THE MOST SIGNIFICANT 2 BITS IN MEMORY LOCATION
$0000. THE REMAINING 6 BITS ARE CURRENTLY IGNORED. FOR EXAMPLE,
DRIVE 1 IS O01XXXXXX, DRIVE 2 IS 10XXXXXX, DRIVE 3 IS 11XXXXXX.

7.23 FILE TYPES:

FILE TYPE ASSIGNMENTS HAVE BEEN SOMEWHAT ARBITRARY, HOWEVER THE
FOLLOWING TYPE CODES ARE IN CURRENT USE.

00 A FILE CREATED BY MINIDOS
0B - BASIC PROGRAM FILE (MEMORY IMAGE OF SWTP 2.0 OR 2.2)
0C - TSC ASSEMBLER OBJECT CODE FILE
OE - TSC TEXT EDITOR FILE (MEMORY IMAGE WITH
BCD LINE NUMBERING)
BA - BASIC PROGRAM FILE
BD - BASIC DATA FILE
D0 - MINIDOS-PLUS DIRECTORY FILE
El - EDIT68 (HEMENWAY) TEXT FILE
ED - TOUCHUP EDITOR TEXT FILE

IN THE FUTURE THE FOLLOWING GENERAL TYPE ASSIGNMENTS WILL APPLY:

0X - FILES CREATED BY MINIDOS AND MEMORY IMAGE FILES
10 - 9F (UNASSIGNED)

AX - ASSEMBLER CREATED FILES (OBJECT, LISTING, ETC.)
BX - BASIC CREATED FILES (PROGRAM, DATA)

CX - COMPILER CREATED FILES

DX - DIRECTORY FILES

EX - TEXT EDITOR CREATED FILES

FX - (UNASSIGNED)



8.0 MPX OPERATING SYSTEM (ROM #2)

The MPX ROM (sometimes referred to as MINIDOS-PLUSX) occupies the
second ROM socket on the LFD-400/800 disk controller card
(address $C400 -~ SC7FF). MPX is a simple ROM based Disk
Operating System which permits disk files to be access and
manipulated by 6 character file names. ‘

MPX should be adequate for all applications except those
requiring an extremely sophisticated operating system.

A Jump table at the beginning of the MPX ROM permits some of the
MPX subroutines to be called and used by other programs.

The MPX operating systems has two types of commands:

ROM RESIDENT
DISK RESIDENT (Transient)

The ROM resident commands are:

S(ave) <NAME> <BEGA> <ENDA> [<EXEC>]
L (oad) <NAME>

D(elete) <NAME>

F(iles) :

I(nitialize)

R (ename) <THIS> <THAT>

A(llocate)

J (ump) <ADDRESS>

X(exit)

M(inidos)

Each of these commands will be described in more detail later.

ROM resident commands consist of single letters. If more than
one character 1is entered, the MPX directory is searched for a
file with the name of the given command. If such a file |is

found, it will be loaded into memory and executed just as if it
were a command. Such DISK RESIDENT commands are called
"TRANSIENT' because they are called into memory only when needed.
The SYSTEM DISKETTE is supplied with a number of TRANSIENT
commands which will be described in detail later.

The Disk Resident Transient command feature of MPX permits the
operating system to be expanded indefinitely or customized to
specific system requirements.

Like MINIDOS, the MPX operating system communicates with the
operator Data Terminal by calling I/O subroutines in the Data
Terminal ROM Monitor (MIKBUG, EXBUG, MICROBUG, etc.). Since the
1/0 subroutine call addresses in the various ROM Monitors are
different, you must make sure the version of MPX installed on the
LFD-400/800 controller circuit card matches the ROM Monitor with
which it will be used. Versions of the MPX ROM are available for
use with the more popular ROM monitors. The assembly source of
MPX is contained on the SYSTEM DISKETTE for those users wishing
to alter the code for specific applications or unsupported
Monitors.



8.01 MPX Procedures

Enter MPX using the computer ROM monitor by J(umping) or G(oing)
to address $C000. If the MPX ROM is installed in the Disk
controller card the automatic 'look-ahead' feature of MINIDOS
will transfer control to MPX. MPX outputs a '>' whenever is |is
waiting for a command:

>

MPX commands are entered into a 32 character buffer and no action
is taken until the receipt of a RETURN code. This permits errors
to be edited during entry.

Control-H will BACKSPACE in the command line
Control-X will CANCEL the line and reprompt (>)
RETURN terminates the command input

SPACES (blanks) are delimiters between entries in the command
where more than one parameter is required.

Drives other than DRIVE #1 may be selected by preceding Fhe
command with the drive number and a SLASH (/). If no drive
number is specified DRIVE#1l is assumed.

2/L NAME
1/L NAME
L NAME

To PROTECT a file, make the first character in the file name
‘@'. To UNPROTECT a protected file rename the file without the
l@l.

@NAME Protected file
R @NAME NAME File is now unprotected
R NAME @NAME File protected again

8.1 MPX ROM RESIDENT COMMANDS
8.11 Initializing the Disk ('I' command)

The disk directory must be initialized before the disk can be
used by MPX. The INITIALIZE command destroys any information
previously stored on the first two (2) sectors of Track #0. The
remaining eight (8) sectors of Track #0 are reserved for
directory expansion.

I
2/1



8.12 Saving a Program or File ('S' command)

The SAVE command is used to create a new file or to 'overwrite'
an existing file by the same name. The file name must be 6
characters or less. The first character in the file name must be
a letter (A - 2Z) or '@'. '@' is used to protect a file. If an
old . file 1is being ‘'overwritten', system protection features
prevent destruction of adjacent files (Allocation Error).

S NAME 100 1BFF 200
\ AN Program Start Address
\ \ (Optional)
\ \ Ending Address
\ Beginning Address

Leading Zeros in the addresses are not required.
8.13 Allocating Extra Space ('A' command)

If you expect a new file to eventually require more space than it
uses when first saved, you can reserve 10 extral blocks (sectors)
with the ALLOCATE command. This command may be invoked
repeatedly to reserve multiples of 10 blocks. Remember 256 bytes
or characters may be stored in each block.

8.14 Loading a File ('L' command)

The LOAD command causes a program to be loaded into memory but
does not begin execution of the program. This is useful if you
wish to make changes in a program before it is executed. To
'LOAD' and 'GO' simply enter the program name without the 'L'
prefix. The file will be 1located, loaded, and executed if a
program Start address was supplied when the program was saved to
diskette.

L BASIC This caused the program named 'BASIC'
. to be loaded but not executed. After
loading, system control returns to MPX.

BASIC This causes the program named 'BASIC'
to be located, loaded, and executed.

Obviously a separate 'RUN' command is not required.

The MPX LOAD (and GO) command may also be used to 1load programs
from diskettes which do not contain a directory (MINIDOS files).
Enter the 4 digit drive and sector number (DSSS) of 'the desired
file in place of a file name.

L 1025 Loads the program on drive #1
beginning at sector 25.

1025 Loads and executes the program
on drive #1 at sector 25



8.14 Listing the Directory ('F' command)

The FILES command causes the disk directory to be listed on the
Data Terminal. The following information is supplied for each
file:

FILE NAME (FILE)
FIRST BLOCK USED (FST)
LAST BLOCK USED (LST)
BEGINNING ADDRESS (BEGA)
ENDING ADDRESS (ENDA)
PROGRAM START ADDRESS (STRT)

Addresses are given in Hexadecimal values. If the program Start
address is FFFF, a program start address was not supplied when
the file was saved and automatic program execution is inhibited.

F
2/F

8.15 Renaming a File ('R' command)

The RENAME command allows a file name to be changed. It also
permits a 'protected' file to be 'unprotected' and vice-versa.

R THIS THAT
2/R THIS THAT

8.16 Deleting a file ('D' command)

This command should be used sparingly because the space occupied
by a deleted file cannot be recovered unless the diskette is
REPACKED (a relatively hazardous function). An alternative
procedure is to rename obsolete files with distinctive names
such as DUMMY1l or DEAD2. Later the dead space may be reclaimed
by renaming and overwriting. System protections prevent
allocation errors from destroying adjacent files.

D NAME
2/D NAME

8.17 Jump to Address ('J' command)
This command permits the user to Jump to a specified address to
begin program execution. It simply avoids the necessity of

returning to the System Monitor to do the same thing,

J 100



8.18 Exit to System Monitor ('X' command)

This command return control to the System Monitor.

X

8.19 Exit to MINIDOS ('M' command)

The

automatic 'Look-Ahead' feature of MINIDOS causes a jump into

the MPX ROM (if it is installed) thereby bypassing the primitive
SAVE
utilize these primitive functions if necessary.

and LOAD functions of MINIDOS. This command permits you to

8.2 MPX ERROR CODES

Error codes 0 thru 5 are the same as MINIDOS

PO

FILE NAME NOT FOUND
DIRECTORY FULL

COMMAND NOT UNDERSTOOD
ALLOCATION ERROR

BAD ADDRESS

8.3 CHARACTERISTICS WORTH NOTING

l.
2‘

The first character of a file name must be a letter or ‘e’'.
If '0000' is given as the program start (EXEC) address, MPX
stores SFFFF in the Directory. This is no problem since no
program should begin execution at address '0000' since this
would destroy essential temporary disk parameters.

If the beginning and/or ending addresses are not supplied in
the SAVE command, '0000' ia assumed.

If the ending address is not supplied in a SAVE command,
ENDA = BEGA.

Using the RENAME command, a file may be given the same name
as another existing file. Only the first occurrence of a
file name is recognized.

Disk space occupied by a deleted file is made available to
the file preceding it in the directory.

The ALLOCATE command reserves 10 sectors following the last
file entered in the directory for use by this file.



8.4 DISK RESIDENT (TRANSIENT) COMMANDS

Following is a collection of the Disk Resident commands included
on the SYSTEM DISKETTE. The assembler source for each command is
contained on the SYSTEM DISKETTE.

All of the utility programs use the same ERROR codes as MINIDOS
or MPX. ERROR 8 (What?) indicates an error in parameters.

BACKUP
AN MPX UTILITY PROGRAM

THIS TRANSIENT MPX COMMAND WILL BACK UP A DISKETTE USING A FAST,
EFFICIENT METHOD OF COPYING WITH FULL VERIFICATION OF EVERY
SECTOR WRITTEN.

THE PROGRAM WILL ASK THE USER TO ENTER THE DRIVE TO COPY FROM,
THE DRIVE TO COPY TO, AND THE RANGE OF SECTORS TO BE COPIED. ALL
ENTRIES HAVE DEFAULT VALUES WHICH ARE SELECTED BY RESPONDING WITH
RETURN TO THE PROMPT. IF AN ERROR IS MADE DURING ENTRY, SIMPLY
CONTINUE TO TYPE UNTIL THE ENTRY IS CORRECT. ONLY THE LAST DIGIT
ENTERED IS USED FOR DRIVE # ENTRY WHILE THE LAST 3 DIGITS ENTERED
ARE USED FOR SECTORS. ANY NON-NUMERIC ENTRY WILL BE FOLLOWED BY
'?' AND IGNORED.

IF AN ERROR OCCURS DURING THE BACKUP, IT WILL BE DISPLAYED ALONG
WITH THE DRIVE AND SECTOR ON WHICH IT OCCURED. CONTROL WILL THEN
RETURN TO MPX.

NOTE THAT ERROR 3 (BLANK SECTOR) IS NOT CONSIDERED AN ERROR
DURING THE READ PHASE OF THE BACKUP. IF A BLANK SECTOR IS READ,
A SECTOR CONTAINING ONLY A SINGLE 'EOT' WILL BE WRITTEN IN ITS
PLACE ON THE DESTINATION DRIVE. THUS IT IS POSSIBLE TO BACKUP A
RANGE OF SECTORS CONTAINING EMBEDDED EMPTY SECTORS.

ONCE THE BACKUP HAS SUCCESSFULLY COMPLETED, IT WILL DISPLAY A
MESSAGE INDICATING THAT FACT AND RETURN TO MPX.

SINCE THE BACKUP COMMAND RESIDES IN RAM BEGINNING AT ADDRESS
$0100 IT CAN NOT BE CALLED FROM OTHER PROGRAMS SUCH AS SUPER
BASIC.



COoPY
AN MPX UTILITY PROGRAM

THE COPY TRANSIENT COMMAND PROVIDES A METHOD FOR COPYING FILES OF
ANY TYPE FROM ONE DISKETTE TO ANOTHER, OR FROM ONE PART OF A
DISKETTE TO ANOTHER. IT ALSO ALLOWS COPYING A FILE WHICH IS NOT
IN THE MPX DIRECTORY (DSSS) TO A NAMED FILE, THUS ESTABLISHING IT
IN THE DIRECTORY.

THE FORMAT OF THE COPY COMMAND IS AS FOLLOWS:

N/COPY <SOURCE> <DESTINATION>
N/COPY <FILE 1> <FILE 2> COPY NAMED FILES
N/COPY <DSSS> <FILE 2> COPY UNNAMED FILES

THE 'N' IS THE OPTIONAL DRIVE NUMBER WHERE THE COPY TRANSIENT
COMMAND PROGRAM RESIDES., FILE NAMES MAY BE PRECEDED BY AN
OPTIONAL DRIVE NUMBER FOLLOWED BY A SLASH, AS '2/EDITOR'. IF NO
DRIVE IS PRESENT DRIVE 1 IS ASSUMED. THE DESTINATION FILE MUST
ALWAYS BE NAMED, I.E. IT IS NOT POSSIBLE TO COPY DSSS TO DSSS.

EXAMPLES:

2/COPY 1010 TEST
2/COPY TEST 2/TEST
COPY COPY 2/COPY

THE FILE TC BE COPIED TO MUST NOT EXIST AT THE TIME THE COPY
COMMAND IS 1INVOKED. 1IF IT DOES ERROR 9 (ALLOCATION ERROR) WILL
BE RETURNED. THE FIRST LETTER OF A FILE NAME MUST BE ALPHABETIC
OR '@', OR ERROR 8 (WHAT?) WILL BE DISPLAYED.

COPY RETURNS TO MPX WHEN COMPLETED. BECAUSE OF THE LARGE AMOUNT
OF MEMORY USED FOR BUFFERS, THE COPY COMMAND RESIDES IN USER RAM
AND THUS MAY NOT BE CALLED FROM OTHER PROGRAMS SUCH AS BASIC.



CREATE
AN MPX UTILITY PROGRAM

THIS DISK TRANSIENT PROGRAM IS USED TO CREATE DATA FILES ON DISK.
THE FORMAT FOR USING IT IS AS FOLLOWS:

N/CREATE <FILE> <SIZE>

'N' IS THE OPTIONAL DRIVE NUMBER OF THE DISK WHICH CONTAINS THE
CREATE COMMAND. <FILE> IS THE FILE NAME WHICH Is 1 TO 6
CHARACTERS. THE FIRST CHARACTER MUST BE ALPHABETIC OR '@'. THE
DRIVE NUMBER THAT THE FILE IS TO BE CREATED ON IS PLACED IN FRONT
OF THE NAME WITH A SLASH AS IN THESE EXAMPLES:

2/TEST CREATE 'TEST' ON DRIVE 2
DUMMY CREATE 'DUMMY' ON DRIVE 1

NOTE THAT IF NO DRIVE IS GIVEN OR IF IT IS INVALID DRIVE 1 IS
ASSUMED.

THE <SIZE> ENTRY IS THE DECIMAL SIZE OF THE FILE IN SECTORS. IF
IT IS MISSING OR ZERO A DEFAULT OF 10 IS ASSUMED.

ALL MPX ERROR CODES APPLY TO CREATE. NOTE THAT IF AN ATTEMPT IS
MADE TO CREATE A FILE WHICH ALREADY EXISTS, ERROR 9 (ALLOCATION)
IS GIVEN. ALL PARAMETER ERRORS RECEIVE ERROR 8 (WHAT?).

WHEN A FILE IS CREATED, EVERY SECTOR IS WRITTEN WITH A SINGLE
'EOT' (S04) CHARACTER. ALL SECTORS ARE LINKED. THE DIRECTORY
ENTRY WILL SHOW O FOR THE START ADDRESS, THE NUMBER OF SECTORS
ALLOCATED FOR THE END ADDRESS, AND S$FFFF FOR EXECUTION ADDRESS.

SINCE THE CREATE UTILITY RESIDES ENTIRELY IN RAM BEGINNING AT
$A400, THIS UTILITY MAY BE CALLED AND USED WITHIN OTHER PROGRAMS
SUCH AS THE PERCOM TEXT EDITOR OR SUPER BASIC.



PACK
AN MPX UTILITY PROGRAM

THE PACK TRANSIENT COMMAND ALLOWS THE SPACE FREED UP BY FILE
DELETION TO BE RECLAIMED FOR REUSE. IT DOES THIS BY COPYING THE
FILES ON THE DISKETTE TO 'CLOSE UP' THE GAPS BETWEEN THEM.

INVOKING THE PACK COMMAND IS A SIMPLE PROCEDURE AS FOLLOWS:
N/PACK D PACK DISK ON DRIVE # D

'N' IS THE OPTIONAL NUMBER OF THE DRIVE CONTAINING THE PACK
PROGRAM. THE DRIVE NUMBER 'D' IS NOT OPTIONAL AND MUST BE
BETWEEN 1 AND 3. IF NO DRIVE IS GIVEN ERROR 8 (WHAT?) WILL BE
DISPLAYED., IF THE DRIVE NUMBER IS ILLEGAL, ERROR 2 WILL BE
GIVEN.

THE SEQUENCE OF OPERATIONS DURING PACK REQUIRES MODIFICATION OF
THE DISK DIRECTORY. CONSEQUENTLY GREAT CARE MUST BE TAKEN TO
INSURE THAT THE PACK COMMAND COMPLETES BEFORE DOING ANYTHING TO
THE DISK. FAILURE TO OBSERVE THIS PRECAUTION WILL RESULT IN A
DISK WITH A CORRUPT DIRECTORY, AND VERY PROBABLY SOME DATA LOSS.
IT IS RECOMMENDED THAT THE BACKUP COMMAND BE USED TO MAKE A
DUPLICATE OF ANY DISK TO BE PACKED SO THAT NOTHING WILL BE LOST
SHOULD THE PACK COMMAND FAIL.

FOLLOWING COMPLETION - PACK RETURNS TO MPX. DUE TO THE BUFFER
REQUIREMENTS OF PACK, THIS COMMAND RESIDES IN USER RAM BEGINNING
AT LOCATION $100. PACK, THEREFORE, MAY NOT BE INVOKED BY OTHER
PROGRAMS USING THIS RAM, SUCH AS SUPER BASIC.

PRINT DISK DIRECTORY (PDIR)
AN MPX UTILITY PROGRAM

THIS UTILITY PERMITS THE MPX DIRECTORY TO BE PRINTED ON THE
SYSTEM PRINTER. THE COMMAND IS IN THE FORM:

N/PDIR <DRIVE>

'N' REFERS TO THE DRIVE CONTAINING THE PDIR UTILITY. DEFAULT
VALUE IS DRIVE #1. <DRIVE> REFERS TO THE DRIVE WHOSE DIRECTORY
YOU WISH TO PRINT. DEFAULT VALUE IS DRIVE #1.

EXAMPLES:

PDIR
2/PDIR
2/PDIR 2

THIS UTILITY ASSUMES AN ASCII SERIAL OR PARALLEL PRINTER IS
CONNECTED TO AN MP-S (SERIAL) OR MP-L (PARALLEL) INTERFACE 1IN
PORT #7 OF THE SWTP COMPUTER.
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APPENDIX A
MINIDOS and MPX ERROR CODES

DISK MISSING, DISK GATE OPEN
DISK PROTECTED, WRITE NOT PERMITTED
INVALID SECTOR NUMBER, IMPROPER ENTRY

" BLANK SECTOR, or SEEK ERROR

DISK OVERRUN, EXCEEDED 400 (770) SECTORS
DISK READ ERROR, TRIED 9 TIMES WITHOUT SUCCESS

FILE NAME NOT FOUND

DIRECTORY FULL

COMMAND NOT UNDERSTOOD (WHAT?)
ALLOCATION ERROR

BAD ADDRESS

APPENDIX B
LOW MEMORY LOCATIONS USED BY DISK SOFTWARE

S5 FUNCTION
DRIVE NUMBER (MS 2 BITS)
TRACK NUMBER
SECTOR NUMBER
BACK LINK TRACK
BACK LINK SECTOR
FORWARD LINK TRACK
FORWARD LINK SECTOR
BYTE COUNT (0 = 256)
TARGET ADDRESS (HI BYTE)
TARGET ADDRESS (LO BYTE)
FILE TYPE CODE

CRC (HI BYTE)
CRC (LO BYTE)
POSTAMBLE (HI BYTE)
POSTAMBLE (LO BYTE)

CURRENT TRACK NUMBER

TRACK FOR DRIVE #0

TRACK FOR DRIVE #1

TRACK FOR DRIVE #2

TRACK FOR DRIVE #3

CONTINUATION ADDRESS (TA) (2 BYTES)
ALTERNATE TARGET ADDRESS (TW) (2 BYTES)
TEMPORARY INDEX REGISTER STORAGE (2 BYTES)
READ RETRY COUNTER

PROGRAM START ADDRESS (EXEC) (2 BYTES)
TEMPORARY STORAGE (2 BYTES)

ENDING ADDRESS (ENDA) (2 BYTES)



APPENDIX C
MPX ROM RESIDENT COMMAND SUMMARY

MPX is an extension of the Percom MINIDOS operating system. It
permits disk files to be manipulated by files names of 6
characters or less. Up to 31 files are supported. The resident
commands are:

S(AVE) <NAME> <BEGIN> <END> [EXEC]

L (OAD) <NAME> LOAD FILE INTO MEMORY

D(ELETE) <NAME> DELETE FILE FROM DIRECTORY

F(ILES) LISTS FILES ON TERMINAL

I(NIT) INITIALIZES DISK DIRECTORY

R (ENAME) <THIS> <THAT>

A (LLOCATE) RESERVES 10 BLOCKS FOLLOWING
; , LAST FILE IN DIRECTORY

J (UMP) <ADDRESS> JUMP TO SPECIFIED ADDRESS

X(IT) EXIT TO MONITOR

M(INIDOS) ESCAPE TO MINIDOS

Commands consist of single letters. If more than one character
is entered, the directory will be searched for a file with the
name of the given command. If such a file is found, it will be
loaded and executed.

Spaces (blanks) are delimiters between entries.

Disk space occupied by a deleted file is made available to the
file preceding it in the directory.

To PROTECT a file, make the first character in the file name '@"'.
For example: @NAME

To UNPROTECT the file, RENAME the file without the '@°'.

The ALLOCATE command reserves 10 sectors following the last file
for use by the last file.

Drives other than drive #1 may be selected by preceding the
command with the drive number and a slash (/). For example, to
load a file from drive #2, type: 2/L <NAME>

Control-X is used to cancel a command line
Control-H is used to backspace in command line
RETURN terminates command line



APPENDIX D
SYSTEM MONITOR I/0 SUBROUTINE ENTRY ADDRESSES

MINIDOS, MPX, and the MPX disk resident commands depend on the
system ROM Monitor (MIKBUG, EXBUG, etc.) I/0 subroutnes for
operator Data Terminal I/0. Since the 1I/0 subroutine address
vectors differ for the different Monitors, the user must make
sure the I/0 subroutine vectors in the MINIDOS and MPX ROMs match
the Monitor with which the LFD-400/800 disk system is used.

The MPX Disk Resident Utility commands are supplied with 1I/0
subroutine vectors set for MIKBUG. 1If the computing system uses
a Monitor other than MIKBUG these 1/0 subroutine vectors must be
changed. The MPX Utility descriptions in Section 8.4 of this
manual identify the affected subroutine vector 1locations and
describe the procedure for modification.

The following table is a summary of the 1I/0 subroutine entry
points used by MINIDOS and MPX for the System Monitors supported
by the Percom LFD-400/800. All addresses are Hexadecimal values.

MIKBUG MICROBUG MINIBUG MINIBUG TVBUG EXBUG SYSMON

II ITI (2.1) (CMS)
INCH E1AC FD33 E11lF E133 F800 FO015 FO9D1
OUTCH E1D1 FD26 E108 E126 F803 F018 FOES8
ouTsS EGCC FDY9A E180 E19A F9B4 FO02A FB8EB
OUTHR E06B FD1C EOFE El1lC F986 FODO* F881
OUT4HS EOCS8 FD96 E17C E196 F8OF FOlE FB8E7
PDATAl EO7E FD4B E130 E14B F806 F027 F894
CONTRL EOE3 FC65 E040 F821 F564 F81C
BADDR E047 FCF8 EOD9 EOF8 F809 FOOF* F864
1/0
TYPE PIA* ACIA ACIA ACIA PIA* ACIA ACIA
ADDRES 8004 8408 8008 8008 F404 FCF4 E3CO
NOTES:

l. FODO 1is not a guaranteed entry point in EXBUG. Consequently
the entry may not be compatible with other versions of EXBUG.

2. FOOF 1is the EXBUG 'XINADD' routine. To duplicate the BADDR
function of the other Monitors, the subroutine call must be
followed by an "LDX 0,X" instruction.

3. MIKBUG uses a PIA to 'Bit-Bang' serial data to and from the
Data Terminal.

4. TVBUG uses a PIA for keyboard input only. Output 1is to a
color CRT or TV.



APPENDIX E

SUBJECT: MODIFYING THE SWTP MP-A PROCESSOR CIRCUIT CARD AND 4K
RAM MEMORY CIRCUIT CARD TO PERMIT A 4K RAM MEMORY CARD
TO BE LOCATED AT ADDRESS S$A000.

THE SWTP MP-A PROCESSOR CIRCUIT CARD CONTAINS A 128 BYTE RAM
MEMORY AT ADDRESS $A000. THE MANNER IN WHICH THE MP-A CIRCUIT IS
CONFIGURED PREVENTS LOCATING A LARGER MEMORY IN THE $A000-$BFFF
ADDRESS 2ZONE UNLESS THE PROCESSOR CARD IS MODIFIED. FORTUNATLY
THE MODIFICATION IS QUITE SIMPLE INVOLVING ONLY ONE CIRCUIT TRACE
CUT AND ONE JUMPER. IF YOU ARE USING THE NEWER MP-A2 PROCESSOR
CIRCUIT CARD NO MODIFICA- TION OF THE PROCESSOR CARD IS REQUIRED.

THE 4K RAM MEMORY CARD WAS NOT DESIGNED TO RESPOND TO MEMORY
ADDRESSES HIGHER THAN 32K. WITH MINOR MODIFICATION, THE 4K RAM
MEMORY CARD WILL OPERATE AT ADDRESSES ABOVE 32K BUT ONCE MODIFIED
IT WILL NO LONGER OPERATE BELOW 32K WITHOUT REMODIFICATION.

MODIFYING THE MP-A PROCESSOR

1. ON THE COMPONENT (TOP) SIDE OF THE CIRCUIT CARD LOCATE THE
CIRCUIT TRACE CONNECTING ICl6 PIN 10 TO ICl16 PIN 13. CUT
THE TRACE WITH A SMALL KNIFE (XACTO KNIFE IS IDEAL) NEAR
IC16 PIN 13.

2. ON THE SOLDER (BOTTOM) SIDE OF THE CIRCUIT CARD CONNECT A
PIECE OF #24 OR #26 INSULATED HOOKUP WIRE FROM ICl6 PIN 13
TO IC2 PIN 14. DOUBLE CHECK THE CONNECTION. MAKE SURE YOU
HAVE IDENTIFIED IC2 PIN 14.

MODIFYING THE 4K RAM MEMORY CARD

1. ON THE SOLDER (BOTTOM) SIDE OF THE CIRCUIT CARD LOCATE THE
CIRCUIT TRACE CONNECTING IC22 PIN 6 TO IC24 PIN 1. CUT THE
TRACE NEAR IC22 PIN 6.

2. ON THE COMPONENT (TOP) SIDE OF THE CIRCUIT CARD LOCATE THE
CIRCUIT TRACE CONNECTING 1IC22 PIN 4 TO EDGE CONNECTOR PIN
Al5. CUT THE TRACE NEAR IC22 PIN 4. ’

3. ON THE SOLDER (BOTTOM) SIDE OF THE CIRCUIT CARD CONNECT A
PIECE OF #24 OR #26 INSULATED HOOKUP WIRE FROM IC22 PIN 4 TO
1C24 PIN 2.

4. ALSO ON THE SOLDER SIDE OF THE CIRCUIT CARD CONNECT A PIECE
OF #24 OR #26 INSULATED HOOKUP WIRE FROM IC22 PIN 6 TO EDGE
CONNECTOR PIN AlS.

5. PROGRAM THE MEMORY CARD FOR ADDRESS $A000 BY CONNECTING THE
ADDRESS SELECT PROGRAMMING JUMPER TO THE “THIRD™ CONTACT
(HOLE #2).



IN CASE OF DIFFICULTY
RE-READ THE INSTRUCTION MANUAL!

Clean the Mother-Board contact pins in SS-50 bus computers with a
'Pink-Pearl' eraser. Move the disk controller circuit card to a
different slot (a connector contact in the Mother-Board may be
intermittent or poorly soldered). Remove and reinstall all
circuit cards in the computer. Upend the computer and shake out
the dust and trash. ‘

DRIVE MOTORS NEVER TURN ON

Turn on the Disk Drive power switch, make sure the ribbon cable
is firmly connected to the drive and the controller card, make
sure the drive power supply is firmly plugged into the drive
power connector.

DRIVE MOTORS RUN CONTINUOUSLY

Drive ribbon cable connector may be reversed at either the drive
or the controller card.

ERROR #0

Make sure you are selecting the correct drive and that a diskette
is correctly mounted. Double check the drive select programming
jumpers. Diskette may be binding in drive, remove and re-install
or try another diskette. Disk drive belt may have come off
pulley (this is usually caused by a binding diskette).

ERROR #1

Diskette is write protected. Writing on disk is not permitted
unless you remove the Write Protect tape. Ribbon cable connector
may not be installed securely.

ERROR #2

Make sure you are providing proper parameters. This problem will
also occur if you do not have memory in location $0000 - SOO0lF or
if the memory is defective.

ERROR #3

The Operating System could not find anything written 1in the
specified sector or the sector header information did not match
the expected values (Seek Error). Make sure you have given
MINIDOS proper directions. Make sure the MPX directory has been
initialized. Try reading a diskette known to have data in a
specific sector. Disk data may have been destroyed by a stray
magnetic field. Check the hole in the center of the diskette to
see if it has been 'crimped' or distorted causing the diskette to
rotate 'off-center'.



ERROR #4

You may have tried to put too much data on the diskette! PACK
the diskette to recover deleted file space. Relocate the data
elsewhere on the diskette or use another diskette.

ERROR #5
The LFD-400/800 performs a very comprehensive check of the disk

data validity AFTER it is read into memory. Consequently memory
defects may also report as disk read errors.

1. Make sure you have RAM memory at the locations into which
the disk is storing data.
2. Run the memory diagnostic (MEMTST) across the memory in

question. Remember the disk controller uses RAM memory from
address $0000 thru S$O00l1F. This memory must also function
properly. Do not try to store data in this region of memory
because important disk parameters will be destroyed
producing unpredictable results.

3. Do not try to store data in the program STACK. This will
CRASH the STACK and produce unpredictable results. STACK
locations vary from program to program and system to system.

To separate DISK problems from MEMORY problems, save the data in
the MINIDOS ROM ($C0O00 - SCFFF) to disk, then read back into
memory to the same address as the ROM. Since the ROM 1is not
altered by data read from the disk, and since the error check is
made using a code stored on the disk, a satisfactory read
virtually clears the disk of suspicion.

If you are not able to resolve your problem by performing the
above checks, describe in writing as clearly as possible the
problem you are having and return the entire disk system for
checkout and repair. If possible include a diskette exhibiting
the problem with a complete description.

DO NOT ATTEMPT TO ADJUST OR REPAIR THE DISK DRIVE UNIT. Special
equipment and tools are required and considerable (expensive)
damage can be done by attempting to work on these units without
proper training.

OUT-OF-WARRANTY repairs are performed for a labor charge plus
parts and shipping.

LABOR CHARGE

CONTROLLER CARD AND CABLE $17.50
DRIVE POWER SUPPLY 15.00
MINI-DISK DRIVES 39.50

If we find that a circuit card, drive, power supply, cable, or
complete unit is functioning properly as received and does not
require any service, the CHECKOUT CHARGE is $15.00 plus return
shipping and insurance. Do not enclose any payment. The unit(s)
will be returned C.0.D. for authorized repairs and shipping.



When returning a unit for repair, pack it in a large carton with
at least 3" of padding on all sides. We will not attempF Fo
service any unit if there is shipping damage until the claim is

settled (a real hassle). Ship prepaid by UPS or INSURED PARCEL
POST to:

Percom Data Co.
Service Dept.

211 N. Kirby
Garland, Tx 75042

We try to turn most repairs around within one week.



PERCOM DATA CO. INC.
211 N, Kirby
Garland, TX 75042
(214) 272-3421

NOTICE

All COMPUTER PROGRAMS sold or distributed by PERCOM DATA CO.
INC. are sold or distributed on an AS-IS basis WITHOUT WARRANTY.

PERCOM DATA CO. INC. shall have no LIABILITY or responsibility
to customers, or any other person or entity with respect to any
LIABILITY, LOSS, OR DAMAGE caused or alleged to be caused
directly or indirectly by equipment or computer programs sold by
PERCOM DATA CO. INC. including but not 1limited to any
interruption of service, loss of business or anticipatory profits
or consequential damages resulting from the use or operation of
such equipment or computer programs.

Good data processing procedure dictates that the user test the
program, run and test sample sets of data, and run the system in
parallel with the system previously in use for a period of time
adequate to insure that results of operation of the computer or
program are satisfactory.

This program is the sole property of the author or PERCOM DATA
CO. INC. and has been registered with the United States
Copyright Office. Lawful users of this program may use the
program themselves, but may not make copies or translations of
the program in any form other than as necessary to use the
program. It is a violation of the Federal Copyright Laws,
punishable by fines and/or imprisonment, for anyone to Copy or
Translate this program for any other purpose, including for
purposes of resale, license or lease to others.



(PERCOM

PERCOM DATA COMPANY, INC.

ATTENTION - NOTICE - WARNING

This program is designed for use with a Southwest Technical Products
M-6800 Computer with the following configuration:

MP-C or MP-S Console Interface in Port #1 ($8004)

MP-L or MP-LA Printer Interface in Port #7 ($801C)

Percom LFD-400 Disk System with MINIDOS (V1.4)

MIKBUG(tm) or SWTBUG(tm) ROM monitor

MP-A or MP-A2 processor card operating with 890KHZ
to 1.0mHZ clock.

RAM memory sufficient to run the software.

Although information for adapting to other configurations may be
available, we do not guarantee nor can we support operation of the
program on differing configurations. If you wish to have us
convert this program for a different configuration or do any
custom software work, we will be happy to submit a quotation in
response to your written specification. Please address such
requests to:

Percom Consulting
P. 0. Box 40598
Garland, TX 75040

A great deal of time and effort has gone into the creation of this
program. In spite of this effort, it is possible (even likely)

there are bugs. If you discover a problem or have difficulty,

please do not contact us by phone. We have found that phone calls

are not very productive. There is no guarantee someone knowledgeable
will be available when you call. Furthermore, it is very difficult

to describe software problems on the telephone and even more difficult
to solve them while you wait.

Instead describe the problem in writing. Include examples and
enough information to permit us to recreate the problem. We then
can examine all pertinent facts and listings and respond to your
problem in a more knowledgeable and timely fashion.

PERCOM DATA COMPANY



PERCOM SOFTWARE PROBLEM REPORT NUMBER

DATE: RECEIVED BY:

CUSTOMER NAME:

CUSTOMER ADDRESS:

CUSTOMER PHONE:

PROBLEM DESCRIPTION

SOFTWARE PRODUCT VERSION
HARDWARE CONFIGURATION |

PROBLEM DESCRIPTION:

PROBLEM RESOLUTION
DATE ANSWERED: ‘ REPLY BY:

REPLY VIA:

PROBLEM SOLUTION:
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NAM MINIDOS
X MINIDOS (TM) 4800 REV 1.4
X COFYRIGHT 1978 FERCOM DaTaA CO.
X WRITTEN BY H.fH. MAUCH
¥ REVISED 8-20-78

RAGE EQu $C000

X MONITOR LINKS

STACK  EQU $A0TF STACK LOUATION

XFER EQ BAGAY MONITOR TRANSFER ADDRESS
BADIDN EQU $E047 BUTLYL ADDRESS

OUTHR  EQU SEQOR FRINT RIGHT HEX DIGIT
FOATAL EGU $EOVE FRINT CHARACTER STRING
ouTS EQL $EOCC FRINT SFACE CHARACTER
MONITR EQU $EOESZ MONITOR RE-ENTRY FOINT
TNEEE  EGU SELAC INFUT & CHARACTER

X INFUT PORTS ASSTONMENT

STAaTUS EQU $OEOH CONTROLLER STATUS

RODGTA  EQU $LC01 RECETVED DATA

SECTOR EQU $CC02 SECTOR COUNTER

DUBTAT EQU $COO3 IRIVE STATUS

RRSRT  EQU $CCO4 RECEIVER RESTART FULSE
MOTON  EQU FLCOS MOTOR ON FULSE

MOTOFF EQL $LC0H MOTOR OFF FULSE

¥ DUTFUT FORTS ASSTGNMENT

BYNC EQu $CL00O SYND WORD PORT

WRTDTA EQU $LE0L WRITE DATE PORT

Flit E.QU $LCO2 FILL WORD FORT

DRYGLT EQU $LOO3 DRIVE AND TRAUK SELECT
WRTFLS EGU $LE04 WRITE PFULSE

¥ DRIVE STATUS RITE (DVSTAT)

WTFRIT EQU $1 WRITE PROTECT RIT

TRKRIT EQU $ 2 TRAGCK ZERO BIT

MTRRIT EQLU $4 MOTOR TEST BIT

WRTRIT EQU $8 WHITE GATE BIT

SECRIT EQU $10 SECTOR FLLSE RIT

INOXRIT EQU $20 ITNDEX FULSE BIT

¥ DRIVE LIMITS

TRELMT EQU 34 USE 76 FOR MICROPOLIS DRIVES
TREKMSK EQU $3F USE $7F FOR ! !
SECLMT EQLU 9 USE 1% IF DOURLE DENSITY

ORG 0
¥ SECTOR HEADER TEMFORY STORAGE
HEATIER EGU
DRV RME
TRKSEC EQU
TRK RME
SCTR RME
BAKLNK RME
FUIOLNK RME
BYTONT RMR
ANDRES RME
FILTYF RME

DESTRED DRIVE (MS 2 RITS)

DESTRED TRACK
DESIRED SECTOR
BACKWARD LINK
FORWARD LINK

SECTOR BYTE COUNT
DATA ADDRESS VECTOR
FILE TYPFE CODE

R N I e
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GOOR CREUM  RME 2 CHECKSUM
O00N FOSTAM RMRE FOSTAMELE

T

F

CRNT TRK AND TRK HISTORY
CONTINUATION ADDRESS
ALTERNATE TARGET ADDRESLS
INDEX REGISTER STORAGE
RETRY COUNTER

000F CRNTREK RMR
0014 TA FRME
0016 TW RME
Q018 XTEMF  RMB
(O01A) RETRY EQU
001A KB MR FROG STRT ADDRESS
001C TEMP MR e TEMF STORAGE

O01E ENDA KRR 2 END ADDRESS

p

FARY

} 3 13 RS 1O LR

WP Pd

(GO0 ORG BOSE
K INTERNAL FUNCTION JUMF TARLE
OO0 FE C3I9F SHE MINDDS MINTROS OMI FROCESE
CoO3 7PE C3R6H SHE cuTnTS CONVERT DEES TO FHYSICAL SECTOR
COos PE S TORE JMP GTROX GOOTO TRACK ZERQO
Coow ¢ K AME SEERX SEER TRAUK
Coot FE ROGEC  JMF X :
Coor 7E WTSEC  JMe WRTTE
COo12 TE CLaF  BLTIRY M A ST DRV START MTR, OK DISKe Sek
Ccols 7E CLp2  8THMTR O JMF START START MOTOR (DELAY IF NECESSARY
CoLs 7E 200 S5AVE SME SAVEX SAVE A MEMODRY ITMAGE FILE
CoLR L.OAn JME L.OADX LOdD A MEMORY IMAGE FILE
COL1E TYFERR JMF TYRERX  TYPE ERROR MESSAGES
o1 FE C2RE FWDCAL JMF FUWITCL X CALCULATE FORWARLD LLTNK
o244 7E CING LENGTH JMF L.NTH CALCULATE RBLOCK LENGTH
Lo27 846 FF INTTRER LId A &FF INITIALLIZE TRACK REGISTERS
Coze 97 0OF STA A CRNMTRE
CO2R 97 10 STA & CRNTREK+EL  DRIVE O TRACK
co2n 97 11 8Ta A CRNTRK+42  DRIVE 1 TRACK
CO2F 97 12 STA A CRNTRR+3  DRIVE 2 TRACK
Co3L 97 13 STA A CRNTRK+4  DRIVE X TRACK
33w RITN  RTH :

HECTOR

¥READ SECTOR-3XX RETRIES WITH JOGE
COX4 BRI C1eF  ROBECX J&R DCHECK CHECK PARAMETERS
CO37 25 FA BCS RIRTN RETURN TF ERROR
GO39 R RIV3
Lo3p 2 BCC RORTN RETURN TF OK
Co3n 27 REQ RORTN FETURN LF DISK MISSING
CO3F HER TRIN QOG0 HEATD
Ccoa2 JER TROT
Co4a% 3
Coag
Loan
Coatt i
COoaE
GOl

[ERRIEN RIv3

BCG RIRTN RETURN TF K

REQ RIRTN RETURN [F DISK MISSING
JER GTROX HOME HEAI

SER HEERX BEEK TRACK

kKREAD THREE TIMES
Cos54 846 03 3 LIe A #3
COoSs 97 1A 8Té A RETRY SETUF RETRY ONTH
Coug 86 FR LIva & #4FE SET GYNC CODE
CosSa BY CCOO 8Té A BYNC
Cosn Bl C20C READ JGE GTHED GET SCTH
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RIORTN

#30

Rl
RRESET
IN
RIERR
IM

THEK
FTREMOK
ROERR
THRE

I

SCTR

RIOERK
FERARLNEK
8
TNFUT
TW
FHFFFF
R2
ALTRES
BYTONT
TR
TA
FORSUM
#4
ITHFUT

TW
FHFFFE
F3
ANDRES
R
CRSUM

ROERRX
TWTA

RETRY
READ
TWTA
B
RIERTN
3

TW

RRANCH TF DISK MISHEING (A=02
SAVE CCR

SHORT DELAY (180-200 USED)

ROUR
CHAR

START
GET SYNC
RREANCH TF EMPTY SCTH
GET IRV & TRK
SAVE A COFY

CRFOR PROPER TRE

BEOIF SEEK ERR (0 IS SET)

FOR FROPER

BET ERROKR FLAG
BROIF SEEK ERE
GET REST OF HIR

I GUTR

CHIK FOR ALT TRGT

TNELY
SAVE
THFLY

Tien T éy
LasT
CRSLIM

ALDRESS
& POSTAMRLE

REGTORE COR CTURN ON TNT

CHK FOR ALT TRGT

CHECEK CRE

REANCH TF ERROR

RESTORE R

READ ERREOR (A=5)

EMFTY SECTOR (A=3)
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CoC7
CocA
COCT
COCE

ER
27
OE
39

COCF
Lonm2
conz
COnG
cang g4
Conlp 91
conc :
CODE

Bé&
46
25

Bé

COF3

COF4 Ié
COF& AF
COoFz? 97
COFe an
COFR CE
COFE Cé
£100 80
102 97
Ci04 ik
Ci0s6 39
107 A8
G109 44
Cioa 79
Clon 24
C1OF Al
Cito 08
G111 54
Clia 26
Ci1ia 39

i,

115 Bh
£l 28
C1la 84
£110 8BS
C1LF 26
121 00
ci1a22 39
G123 DE

v

!ZZ' lll' FZ‘ FZ'
02

14

OO0
QR
Coos

OF

Lol

ITN1

CE00

Fa
(ol

00

*CALCUL
CRLE

07

19
O
OG0l
0Of
834
18
18
Q0 4
01y

01

1

KR T TE
WTSEDE

L aF
40
01
o3
02

14 WT1

INFUT

rEX
REQ
L%
RTS

L1
fap
CME
BE
.C
N

L1

FERCOM 6800

;H; g'; 'li' l‘ .‘ZZ' I,
Feti

Té

STaATHS

T

f SECTOR
A FBOF

A BRTR

IM

fORDDTA
A STATUS

THELT
A FONTA
AN 4

FpuT

CRECONDE
BOBYTONT
=]
A XTEMM+I
oX
FTRK
Fodkdda
X
A XTEME
XY E M

A OeX

XTEMP L
1

B
X

CTOR
DEHECKE
W RR

CIE )

A TSTAT
Wil

ST1LL

B TF

CaRKY

TARES 8

SELECT

ST W
RE AN
WHRITE
RETLHRN

ASSEMBLER

TR

IR
1Lt

1%

MGE

Fid I

FTTE
TE
FEOT
IF

HIS

SETH

[
w}

V2.0 Fali

(e

CCLMHE CLOTERD

CHECK

D TUE

FROTECY

NELT
F

DESK

'IZ'

g

ROTECTED
WL
FROTICYED

A
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C125
c127
C129
Ci2Ek
C12E
131
C133
C134

G137
£139
Ci3a
£13c
Ci13n

C13F
£ci141
Ci44
£i146

£148
Cl4a
£140
C1l4E

C150
C153
C155
Ci57
C158
£159
C15A

Cl8R
C15n
C15F
C160
c161
Cl1é63
L1464
0165
Cl1é8
Cléa
C1l6R
Cl6E

C164F
Ci71
C173
C175
Ci177
£ci179
C1l7R
Cizn
C17F

8
IF
86
E7
ED
25
36
7

Cé
4F
811
5

26

86
CE
Cé
8o

DE
né
81
nF

CE
Cé
a8n
32
06
o
39

Ab
80
08
GA
26
39
36
RBé
2A
32
E7
39

86
| 17
C1

22
L4
ca
C1
23
4C

co
OR
FF
ccoz
C20C

27
ccoa
10
28
FE

FE
Q000
1033

18

14
07
on
14

Q00R
04
04

00
00

Fg

CCoo
FE

crol

02
02
09
0OA
01
3F

i

Lae A

on

BSK
8TX
LA
STé
SER
RCH
F&H
STé
THE
LA
CLR
BSR
LEC
BNE
THE
LA
LY
LI
BRSR
THE
L.
LI
RGR
STX
THE
LIIX
LI
BSR
FUL.
TaF
CLC
RTS

¥WRITE
W& 3

KWRITE

XWRITE

*WRITE

WTERR
QUTFUT LIA
BSGR
TNX
nEC
BNE
RTS
FSH
1A
EFL.
FUL
STA
RTS

ouT

XCHECK
DCHECK LA
I.0OA
CMF
EHI
LIA
AN
CHF
RBL.S
DEKERT INC
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CRC
CKSUM

A E$FF

A FILL SET FILL WORD
GTSEC GET SCTH
WTERR BERANCH TF DISK MISSING (A=0)

A SAVE CONDITION CODE REGISTER

A WRTRLS TURN ON WRITE

LEADER

B #14

A
OuT

&

Wa3
SECTOR
A FEFR

FHEATER
B #%R

DUTEUT+2
DAaTA

Ta
BOBYTONT

QUTEUT

TA
FOSTAMEBLE

FORGBUM
B #4

DUTFUT
A RESTORE

WRITE L& NULL CODES

HEALER

SYMNDT BYTE

BYTE COUNT

CCR

A OvX
OuT

E
GUTEFLIT

A STATUS
OuT+H1

A WRTDTA

DISK PFARAMETERS

A 2

B SCTR

B9
DCKERZ

B TRK

B OFTREKMSK

B #TRKLMT
DRIVE

SECTOR = 11051
BEAMCH TF ERROR
TRACK = LGT1
MASK OFF ORIVE RITS
BRANCH TF 0K

DISK OUVERRUN (A=4)

o
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;180
131
c1e2

183
:

184 1§
£18n ¢
£1846 1

L

£rag
189 ;

C18e

cisc
C1aE
Clar
Cc1e2
G194
I
L1le7
L1I99
C19A
C19e

CL9E :
CL9F
C1A0 .

Linl
Cln4g
L1aé
Ci1Aa7
CLAY
ClaR
Clak
C1aF
C1B1
CLR3
C1RES
C1r8

ClkaA :
CLRC

C1Rn
cico
cice
cica
CiCé
C1C7
£1ee
cice
CACE
C1no
gim

cio
[ B

40
O
39

o6

0

CCo3
00

L 000F

00

1A
00
QOOF

2
00
OF
Cros
08
Fo

Ceos3
24
on
OF

03
C267
04

AF

Ceos3
04

FOS

F1

XSELECT DRIVE

DR TVE

[41¢

A

i

TR

[3

¥ START MOTOR

STaRT

LI
TAR
£
AN
RO
BNE
LI
COM
BEQ
BRA
F&H
&
P&k
LK
L.IvA
F UL
BSR
8TaA
L0
FUL.
BSR
L.IA
85TA
LA
RIT
REQ
FUL.
STéh
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BCS
L.IA
COM
BNE

<
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=

A
E
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B

y GTART
FE0O

DUSTAT
DRY

0o
CRMNTREK

ol
[

FORMTRR
QX

FOS
O X
FORNTRK

FOS
Qv X
CRENTRE
DVSTAT

FWRTRIT

(A

BRVSGLT
DRUTET
03
CRNTRE

2
GTROX

{HELAY

LOA & DVSTAT

BIY

A

FMTREBLY

MOTOR Y

INVALID PARAMETER

GEER

CHECK DISKe
NRIVE BITS Matk

CGET CURRENT NRTVE #

GET I TreEm DRIVE #
COMPARE
BEANCH IF
CHECK TF

NOT
DETVE

SéMiE
I

BRANCH TF NOT

GET CURRENT TRK
FINDG PROPER PIDGEON HOLE

STORE CURRENT TRE
RETRIEVE TREK FOR NEW DRY

CHECK WRITE GaTE
WATT UNTIL GaTE
SELECT NEW DRIVE

TURNS OFF

DEGK MISRING TEST
RRANCH TF DISK MISSING
CHECK IF DRIVE IS OM LINE

ITF ON LINE
DR TUE
START MOTOR

SEER TRATK

BRANCH

MECESSARY)

TEST MOTOR BIT

TEACK

&

IMITEIALTZED
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ciny
cine
cinc
cinF
ClE2
ClES

C1lE&
ClE8
CI1ER
C1ED
C1EF
CiF2
CiF4
ClFS
CiF7
CLlF®
CiFC
C1FE
C1FF

£20a
CR0R

c200C
CR0F
£211
£212
C213
C214
C216
C217
£218
C219
C21A
c21C
C21F
c221
Ca23

C224
C226
£c228
G228
C22n
C22E
C230
€232
C235

C237

27
70
CE
RI
70
39

8L
CE
£é
86
BS
27
0%
26
20
RS
26
0%
26
86
@7
43
39
an
26
ocC
39

CE
20
332
064
09
27
07
3é
01
oF
8é
BS
27
4
44
26
86
Fé
C4
11
26
86
B
27

BS

09
CeoOs

O3ES

CCos

E&
0000
OR
10
CCco3
05

F8
08
CLO3
09

F8
FF
OF

ER

10
CCo3
FO
02

02
09
CCozR
OF

El
10
cco3
na
CCo3

REQ
TET
11X
JER
STARTL TST
RTS

X CHECK IF
NRYTST BSK
L0X
L.11A
LIA
DUTSTL RIT
BED
HEX
BNE
BRA
nvTSsT2 BIT
RNE
T X
BNE
DVTSTI LA
5TA
COM
RTS
DUTST4 NEC
BNE
CL.c

RTS

T

¥ LOCATE DE
GTSEC 1L.0X
BRA
GT1 FLH.
Taf
NEX
REQ
GT2 . TFA
F&H
NOF
SET
1A
RIT
BEQ
LA
DEC
BFL.
LIy
GT3 L1y
AND
CEA
BNE
L.IA
RIT
REQ
GT4a BIT

DYSK MISSING

B
]
A

A

SIRED SECTOR

FERCOM 4800 ASSEMBLER V2.0

STARTL
MOTON
#1000
LELAY
MOTON

START
0

#11
FSECRIT
DUSTAT
DUTST2

DUTETE
DUTST3S
nysTAT
IVTETA

DUTSTR
FHFF
CRNTRK

DUTSTL

FEHFFF

R

VTST3R

FSECEIT
DUSTAY
GT1
SLTR

GT3

#9
SECTOR
FHOF

GTL
FHECRIT
VSTAT
GT1
LDUSTAT

RREAMCH TF ALREADY ON
TRIGGER MOTOR ONE-SHOT
SET UF ONE SEC DELAY

RETRIGGER MOTOR

START MOTOR
SET OTIME LIMIT (1 SECD

SECTORS T SYMC COUNTE
SECTOR BIT MASK

SECTOR FULSE=07
CHECK TIME LIMIT

BRAMCH IF TIME LIMIT
SECTOR FLULBE=LT

BRANCH IF YES
CHECK TIME LIMIT

DISK MISSING
FLAG DRIVE OFF LINE
THIS CLEARS A AND SETH

END QF TESTT
BRANCH TF NOT
DRIVE TS READY

AMNIT MASK INTERRUFT
SET TIME LIMIT <1 SEO
RESGTORE COR
DTSR MISSIMG TIME QUT

ODTGK MISSING
SET INTERRUFT MARK

I8 ONE-SHOT OFF7
REANCH TF NOT

GET DESIRED SECTOR
SET T N~

FORCE SECTOR 9
ARE WE TN SECTOR N-17

BRANMCH TF NOT
TS ONE-SHOT STILL ONT

BRANCH IF NOT
ARE WE IN SECTOR NT

FAGE 7
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CO%A 26 FR BNE  GTA4 LODF UNTIL WE ARE
: FUL A
0L

RTS

X LOCATE DESIRED TRACK
C23F D4 01 GEERX  LOA B TRK
C241 C4 3F AN B OBETRKMSK
C243 Dl OF CCMP B OCRENTRK
C24% 27 1F REQ 82
L2247 23 0B RS STFOUT
249 8D 34 STPIN  BSR TRIN
LR4p 70 000F INEC CRNTRRK
C24E 1 OF CMF B CRNTRRE
LA50 26 F7 BNE STHIN
09 RRA SETTLE
28 STROUT BSR TROT
O00F DEC CRNTRK
OF CMP B CRNTRE
F7 BNE STROUT
18 SETTLE 8TX XTEMF
C2E5F CE QO1E LIX #30 ZO O MGEL MY
C262 8L 44 BSR DELAY
C2464 DE 18 LuX XTEMF
L2606 39 62 RTS

XG0 TO TRK O (HOME-RESTORE HEADD
L2467 8D 16 GTKOX R&R TRIN
C269 80 14 RGR TRIN
C2skr 80 12 RGR TRIN
C260 80 0OC GO RSR TROT
C26F RBé LCLO3 LT VSTAT
C272 46 ROK
G273 44 ROR
G274 25 F7 RCS :0
276 7F 000F CLE CRNTEK
c279 20 E2 BRA SETTLE
C27R 80 1F TROT BGR RIHEY
LCRA7N 20 04 BRA T1
C27F 8h 1Fk TRIN BSR RIRY
C281 8a 10 ORA A& #%10 SET NIR RIT
C2s3 B7 CCOZ  Ti STA A TVETAT
C28s6 IF 18 . BTX XTEMF
C288 gn oIk RER [EL.
Ca28a 84 20 ORA A F$20 SET STH RIT
C280C RBR7 CCO3Z STA A DUSTAT
g28r o1 NOF TIME DELAY
C290 01 NOF
291 01 NOF
L2832 84 DF ANIE A BRI C RESET 8TF RIT
CA94 w7 CCOA STa A DVSTAT
cae7 gn o RER IEL.
G299 nE 14 LY XTEMF
CR%R 39 RTS
Gagc 70 € RIRY T8T MOTON RETRIGGER MOTOR
CRPF RBé LIa & DusTayY
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-
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C2a2
C2a4

C2A5

C2ag 3

C2a9
C2AR
C2at
C2AE
C2aF
Car1

CRR2

C2R3
C2RS
C2R7
C2R9e
C2RER
C2RD
C2RF
ca2ca
2203
G205
C207
Ca09
C20A

C2CR
C2CE
ca2no
c2nz
0204
C2n6
cang
C2a0A

gca2nc
CRNOF
C2E1
"C2E3
CR2ES
CRE?
C2ES
C2ER
C2ED
C2F0
C2F3
C2F3S
C2F7
C2F8
C2FA
C2FC
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39

wF Al

0014

24
Fii
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06
08
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04
02
o
0005
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01
04

O34
14
F8
O
F4
01
14
EF

0000
03
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01
0%
Céa
14

08

Canc
c11%
I
14

1K
Cn
01

DEL
KIELAY
ELAY
DLyl
n.y:2

AN
RTS

LIX
(INE
oM
LIIA

- DEC

» BNE

xCaL.cl
FRDCLX

F1

F2
F3
F4
F5

L.0An
LOADX

XBAVE
SAVEX

W3

DEX
BNE
FLL.

RTS

LATE
1114
CMF
REQ
BHI
AT
ERA
INC
CLE
HRA&
LIv&
BTh
CL.C
RTS

A MEMORY

SGR
5TX
BCS
L.OX
REQ
5TX
LY
BRA

A MEMORY

LIX
8TX
GTX
LoX
S5T%
BSR
LI1X
$TX
JER
JER
BCS
L.IX
X
CPX
REDQ
LI

FERCOM 6800

A FSCF

%20
MSEC
#

A %148
A
m.yz2
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A

FUWlr LMK

A FUWIHLNES L

A AR

i
"1
2

F
FWOLNK

A FWIDLNR A

IMAGE
RINGEDX
Th

Fl
FRTILNK
F3S
TRESED
T
L.OANX

TMAGE
#0
BAKL NK
FOSTAM
TRKSED
FWILNK
FWICLX
Th
ADDIRES
LNTH
WTSECX
F

ENTiIA
F4
TRRKSEED

ING

AGSEMBLER V2.0 FAGE ¥
GET Ry
20 MSBEC DELAY

OF X REG

ADJUET FOR CFY CLOCK

SCTH

GET

IF SUTR 8

o I lﬁ;' L

BRANCH
Br IF

ING Fulr TRK

LUFPDATE FWD SCTR

FILE
LOAD & FILE

LET BLK

(CAaRRY 185 CLEAR)

SETUF NEXT TRACK AND SECTOR
FOTENTIAL DINOSAUR

CRFOR

FILE
CLEAR
BRLNK
CLESR FOBTAMBILE

HACK LINK

CALC Full LMK
TARGET ALDRESS
CALCULATE BLK LNTH
WRITE SELCTOR
BREANCH TF ERROR

BRANCH
SETUF

IF YES
BACK LINK
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CRFE
G300
C302
CX04

nF
DE
IF
20

03
0%
o1
k1

(C3048)
C306 8D 55

C3R08
C30A
c3oc
C30E
L3110
c312

G314 =

L3164
£33y
C3LR

L3100
CELF
G322
- G324
L3246
328
329
C32n
C320

C32E .

C330
£332
£33%
0336
L339
C3A3R
L3330
C3I3E
L340
0343

0344
345
0347
(349
CRAR
C3An
CXAE
C34F
0351

C359
C35A

I
g1
I
81
IF
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14
51
1E
41
1A
55
3n
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ECRFTY

o

R
B
17
I
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Ja
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04
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7E
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01
A
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FE
o
EO4R

EO&R
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EGak

G344
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EO6R

HAY

¥ REFORT

RETSEX

LG22
L.G1

53
LG4

ER

MORLF

¥TYPE
TYFERX

8TX
LI
5TX
RBEA

ORG
BSH
8TX
B&R
STX
RGH
STX
BSR
BCS
R

CBSR

BGR

RCH
LI
BSR
L.1A
AN
CLR
BREA
INC
SuUR
BFL.
AN
JER
TRA
S8R
L.IA
LGR
BRCC
Al
JEGR

RTS

FLG

FOR
FOB

F&H
LK
BSR
FUL.
JMF

LAGT

(&

A

FARKLNK
FUTH. N
TRESEC
W3 ’

RABE+HI04

TNGHS GET BEG 4100
TA INET CONT al
ITnaks GET END ADN
ENIIA

INAHS GET EXEC Al
EXEC

n

QETUP NXT TRER/7SEC

ITNDTS GET DRIVE %2 SECTOR

TYFERX
FILTYF

CRLF
SAVEX
SECTOR USED

TYFERX

FLETHED

F L

TRK GET TRK

FTRKMSEK  MABK OFF NRY

ITHIT HEADER

L& CONVERT BINARY T0O DEC

10

.....

OUTHR

OUTHE
QOTR
CONVERT ALT
L3
5

OUTHR

SHHKERROR S

4
FON e BOA2 Qe v 4

OUT ERREOR MESSAGES

$ER
1

OUTHE

G0T
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GEG BEC
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C350
£360

C363
L3664

C349
C3&6R
C3&D
C34F
C370
£3za
374

C37é4
C378
L3374
C37C
c3zn
C37E
£380
£i81
C383
£384
C385
C386
0387
€389
CI8R
c38n
C38E
C3gF
C391
C393
£394
C395
G396
C397
C399

C39a .

C39k
C39n
C39E

C39F
C3Aa2
C3a%
£3a7
C3A9
£3aC
C3aF
C3R1
C3R4

RI
7E

CE
7E

a8n
I
P4
146
4
1

ryry
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23
.o
58
ut
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EQ47
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00
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ouTs
BADIIE

¥ QUTFUT CR-LF

CRLF LIX
F1 JMF

KINFUT & CONVERT

INDTS RSR
CUTOTS 8TX
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TAR
AN
CMF
BHY
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SUR
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Wi

3
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£
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TRK
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FOINT
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=T
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MU T
AL 1

MULT
STORE
GET N
TNTO

CRFO
GET D
OEC T
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STORE
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BNE
JER
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RER
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[

A

FE5TACK
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$(C400
INTTRK
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INEEE
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ORTVE MUMBER
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ALTZE TRACK REGISTERY

COMMANT
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C3R? 81 4C , CHP 6 %L

CIpy 27 07 ' BEQ L.O

CIRE 81 53 CHF oA #78

CRRN 286 F2 BME MINI

CARF 7E L3064 AME Sav

CEC2 8n A .00 BER TNORTS GET Dras LOCATEON
Caca 2% BD CBES TYFERX

L3306 8an 9h RGR INAHS GET TARGET ADDFESS
C3ICB DF 14 57X TW

C3CA 8h 97 BaR CRLF

CRCC BI CRCH JER LO0ARX LOAD BIMARY FILE
C3CF 25 82 BCE O TYPERX

C3ni ne on 1.0 FOSTAM

CINng 8C FFFF CHX BEFFFE

Cang 27 03 REQ MIN3

CAng FF AQ48 HTX XFER

L3R 39 MIN3 RTS

KCALCULATE BLOCK LENGTH
CENC 96 1F LNTH Lo a ENDAdl .
CENE 90 09 SUE A ATORES4L  TARGET ADDRESS LGSR
CREOQ g 1E LOA B OENDA ,
C3E2 D2 08 SRE B OADDRES TERGET ARDRESE MR
C3E4q 27 04 REQ L1 O LAST BLE TF R=0
C3E& AF (S
CRET 97 OF S5Te
CRES 39 RTS
CAEA 40 .1 TN
C3ER 97 O7 ST
CAED aF CLR
C3EE 97 0% 5Th F WL NK
CAFO 97 06 5T FUTL MR 4L ‘
CAF2 DE 1A , L.nX EXED GET FXFCTION ANDRESS
CaF4 DF 0N 5TX FOSTAM GINCE THIS 18 LAST RUE
LC3Fs 39 RTS C ' o .

>

RYTONT EYTE QOUNT

BYTOMT :
CLEAR FWD LNK

DD

CAF? A0 LETHEC FCC JLET GEC=/ LAST SECTOR MESSALE
CEIFB 53 54 '
CAFn 20 53
CAFC 4% 43
CAFE 3D
C3FF 04 FOR 4
BN
OO ERRORS) DETECTED
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PERCOM DATA CO. TM-LFD-400-01

LFD-400 FLOFFPY DISK SYSTEM
TECHNICAL MEMO JANUARY 3. 1978

REVISED APRIL 29,1978 1.1

SURJECT! INTERFACING THE PERCOM LFD-400 FLOFPY DISK WITH
SWTPC 8K BASIC VERSION 2,0 (ALSO 2.2)

THE ENCLOSED LISTING IS A SOFTWARE PATCH FOR SWTFC 8K BASIC
VERSION 2.0 TO PERMIT USER PROGRAMS TO BE SAVED TO AND LOADED
FROM THE PERCOM DISK. THE FPATCH RETAINS THE NORMAL CASSETTE
SAVE AND LOAD FUNCTIONS. IT ALSO INCLUDES A "TAIL END" AFPEND
WHICH SHOULD FROVE USEFUL FOR AFFPENDING DATA STATEMENTS TO

AN EXISTING FROGRAM.

TO IMFLEMENT THE FATCH» FIRST LOAD 8K BASIC IN ANY MANNER AVAIL-
ABLE TO YOU (CASSETTE. PAFPER TAFPEs DISC). EXAMINE MEMORY LOC-
ATION $014E, IF YOUR VERSION OF RASIC IS THE SAME AS OURS. IT
SHOULT CONTAIN 1E AND THE NEXT LOCATION ($014F) SHOULD CONTAIN
AF . * THE PATCH IS SHORT ENOUGH THAT IT MAY BE EMTERED BY HAND
USING THE LISTING. THE ADDED CODE BEGINS AT $1EFQ0 AND RUNS TO
$1F6F + BRE SURE TD FPICK UP THE FATCHES AT ADDRESSES $014Es $02EF.
$02F&6y AND $02FF.

AFTER MAKING THE PATCHES, YOU WILL WANT TO MAKE & COPY OF THE
MODIFIED PROGRAM. SAVE MEMORY FROM $0100 TO $1F6F. THE PRO-
GRAM START ADDRESS IS $0100.

SAVING A FROGRAM

TO SAVE A FROGRAM YOU HAVE ENTERED IN BASIC, TYFE “*SAVE' AND
THE DRIVE AND SECTOR TO WHICH YOU WISH THE FROGRAM TO BE SAVED,
WHEN THE FPROGRAM HAS REEN SAVEID, MINIDOS(TM) WILL REFORT THE
LAST SECTOR USED AND WILL RETURN TO RASIC CONTROL (#),

EXAMFLE?
#5AVE 1045<CR> THIS WILL SAVE THE FROGRAM ON DRIVE ONE
LAST SECTOR=047 ° EEGINNING AT SECTOR 45 ENDING AT SECTOR 47

IF AN ERROR OCCURS (DISK MISSINGs DISK OVERRUN: ETC) MINIDOS({TM)
WILL REFORT THE ERROR...NOTICE.,..MINIDOS{TM) ERROR REFORTING IS
DIFFERENT THAN BASIC ERROR REFORTING AND THE TWO SHOULD NOT BE
CONFUSED., MINIDOS(TM) ERROR MESSAGES ARE FRECEDED RY THREE
ASTERISKS.,

EXAMFLE?

¥SAVE 1350<CR>
XXXERROR 04 DISK OVERRUN-EXCEEDED' 350 SECTORS

THE FROCEDURE TO SAVE A PROGRAM TO CASSETTE REMAINS THE SAME AS
BEFORE THIS FATCH WAS ADDED.

*8K BASIC VERSION 2.2 WILL CONTAIN $E2 AT LOCATION $#14F.
..1_.



LLOADING A PROGRAM

eos pasa sese sems SEt SO SSnn e Smie S408 SN Bese SN Sasd SUee Sere Sese

TO LOAD A FROGRAM SIMFLY TYPE ‘LOAD' AND THE DRIVE AND SECTOR AT
WHICH IT REGINS. WHEN LLOADED CONTROL WILL BE RETURNED TO BASIC.

EXAMFLE?

#L.0AD 1045<CR> THIS WILL LOAD THE FROGRAM SAVED EARLIER
ON DRIVE ONE SECTOR 45,

ERROR REFORTING IS HANDLED IN THE MANNER DESCRIEBED EARLIER.
EXAMPLE?

#L.0AD 1045<CR>
X¥XERROR 00 DISK MISSING-DISK GATE OFEN

THE FROCEDURE TO LOAD A FROGRAM FROM CASSETTE REMAINS THE SAME AS
BEFORE THIS FPATCH WAS ADDED.

AFFENDING TO THE FROGRAM

THIS FUNCTION IS A "TAIL END" APPEND IN THAT IT DOES NOT °"SORT IN*
THE ADDED LINES., INSTEAD THEY ARE SIMFPLY AFFENDED TO THE END OF
WHATEVER FROGRAM IS ALREADY IN MEMORY.. . NOTICE...THE LINE NUMBERS
OF THE AFFENDED LINES MUST BE GREATER THAN THE HIGHEST LINE NUMBER
IN THE FROGRAM ALLREADY IN MEMORY.

EXAMFLE?

*AFFEND 1067+CR: THIS AFFENDS THE FILE ON DRIVE ONE-
SECTOR &7 TO THE FROGRAM ALREADY IN
MEMORY

DATA FILES

e vamt tane s 40h Sovs sost Sose sena beme

AT THE TIME THIS MEMO IS REING WRITTEN WE ARE WORKING ON A WAY TO
IMPLEMENT BASIC DATA FILES IN SWTF 8K BASIC. THIS WILL GREATLY
INCREASE THE FOWER OF 8K BASIC IN MANY AFPLICATIONS. WHEN READY
FERCOM WILL ISSUE A SUPPLEMENT TO THIS TECHNICAL MEMO. IN THE
MEAN TIME YOU MAY SIMULATE DATA FILES RY AFFPENDING DATA STATEMENTE
TO THE MAIN FROGRAM AS DESCRIBED EARLIEF,

SUPPLEMENTAL APRIL 29, 1378

DISK DATA FILES HAVE NOW BEEN IMPLEMENTED ON SWTP 8K BASIC. THE
EXTENSION IS DESCRIBED IN TECHNICAL MEMO TM-LFD-L4@@-g5. SINCE NOT
ALL USERS REQUIRE DISK BASIC DATA FILES AND SINCE PERCOM DATA MUST
PAY ROYALTIES TO THE PROGRAMMER WHO WROTE THE EXTENSION, A DISKETTE
AND LISTING OF THE EXTENSION ARE AVAILABLE FOR A MODERATE FEE ($15).



PERCOM DATA CO. TM-LFD-400-01

LFO-400 FLOFFY DISK SYSTEM
TECHNICAL MEMO JANUARY 3. 1978

REVISED APRIL 29,1978 1.1

SUBJECT! INTERFACING THE FERCOM LFD-400 FLOFFY DISK WITH
SWTPC 8K BASIC VERSION 2,0 (ALSO 2.2)

THE ENCLOSED LISTING IS A SOFTWARE PATCH FOR SWTFC 8K BASIC
VERGION 2,0 TO PERMIT USER FROGRAMS TO BRE SAVED TO AND LOADED
FROM THE PERCOM DISK. THE PATCH RETAINS THE NORMAL CASSETTE
SAVE AND LOAD FUNCTIONS, 1IT ALSO INCLUDES A °"TAIL END" AFPEND
WHICH SHOULD FROVE USEFUL FOR AFPENDING DATA STATEMENTS TO

AN EXISTING FROGRAM.

TO IMFLEMENT THE FATCHs FIRST LOAD 8K RASIC IN ANY MANNER AVAIL-~
AEBLE TO YOU (CASSETTE» FAPER TAFE., DISC). EXAMINE MEMORY LOC-
ATION $014E, IF YOUR VERSION OF RASIC IS THE SAME AS OURSy IT
SHOULD CONTAIN 1E AND THE NEXT LOCATION ($014F) SHOULD CONTAIN
AF.* THE PATCH IS SHORT ENOUGH THAT IT MAY BE ENTERED BY HAND
USING THE LISTING. THE ADDED CODE BEGINS AT $1EF0 AND RUNS TO
$1F6F + BE SURE TO PICK UFP THE FATCHES AT ADDRESSES $014E, $02EF.
$02F6y AND $02FF.

AFTER MAKING THE FATCHES, YOU WILL WANT TO MAKE & COPY OF THE
MODIFIED PROGRAM. SAVE MEMORY FROM $0100 TO $1F6F. THE PRO-
GRAM START ADDRESS IS $0100.

SAVING A PROGRAM

TO SAVE A PROGRAM YOU HAVE ENTERED IN BASIC, TYFE ‘SAVE' AND
THE DRIVE AND SECTOR TO WHICH YOU WISH THE FROGRAM TO RE SAVED.,
WHEN THE FROGRAM HAS REEN SAVED, MINIDOS(TM) WILL REFORT THE
LAST SECTOR USED AND WILL RETURN TO BASIC CONTROL (%),

EXAMFLE ¢
#SAVE 1045<CR> THIS WILL SAVE THE FROGRAM ON DRIVE ONE
LAST SECTOR=047 © BEGINNING AT SECTOR 45 ENDING AT SECTOR 47

IF AN ERROR OCCURS (DISK MISSINGs DISK OVERRUNs ETC) MINIDOS(TM)
WILL REFORT THE ERROR...NOTICE...MINIDOS(TM) ERROR REFORTING IS
DIFFERENT THAN BASIC ERROR REFORTING AND THE TW0O SHOULD NOT BE
CONFUSED. MINIDOS(TM) ERROR MESSAGES ARE FRECEDED RY THREE
ASTERISKS.

EXAMFLE?

#SAVE 1350<CR>
XXXERROR 04 DISK OVERRUN-EXCEEDED 350 SECTORS

THE PROCEDURE TO SAVE A PROGRAM TO CASSETTE REMAINS THE SAME AS
BEFORE THIS FATCH WAS ADDED,

*8K BASIC VERSION 2.2 WILL CONTAIN S$E2 AT LOCATION $g14F.
..-1....



BASIC FATCH 1.2

(OCCY)
(ODOE)
(ORAR)
(OARF)
{063/
(ORZ1)
(O032)
(Q034)
COG2ED
Q020

(L3192
(CACH)
(C36R)
(Q000)
(0014)
(0014)
(0010
(OOLED

CLEFO)D

TEFQ 80 43
TEF2 24 03
1EF4 7E QCC7
LEF7 DE 2E
1EF? 9L 2A
1EFR 27 30
LTEFD IF 14
1EFF E 2A
1FO1 09

1FO2 DF 1E
iF04 D 32
1F06 DF 1A
1F08 86 ORH
1FOA 97 0A
1FOC RBI €319
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X
*
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SR
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(V)
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T
EX
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EN

%
5A

g1

NAM

FATCHES
TO ADART
SYSTEM.

FERCOM 6800 ASSEMBLER V2.0 PAGE 1

RaSIC

¥ WRITTEN BY H. A. MAUCH
X% COPYRIGHT

FATCH 1.2

1978 FERCOM DATA CO.
ALL RIGHTS RESERVED "
¥ MODIFIED FOR MINIDOS
***********************************************

FOR SWTFC 8K

VER 1.4 92778

BASIC VERSION 2,0 AND 2.2

IT TO THE FERCOM LFD-400 MINI-DISE

REQUIRES THE

THIS FATOH IMPLEMENTB
LOADY FUNCTIONS.

COMPREMENS TVE RANDOM

ARILITY IN BASICy
( STED.
K K K K 3K 3K 3 3K ok 3K K o 3K KO R HOK SKK R HK K HOR SOHKOR HOK KK CROR K HOIOR X

I8 SUGGHE

AVE  EGU
oan EGU
SIC  EQU

SGKFSF EQU
MU
IN
HI
lI

i RN
TFIL EQU
LINE EQU
NfTh EL
AR
EQu

* lﬁT[H LOCATIONS

VEX EQU
ALY EQU
TOTS EQU
KHIR EQU

G

EC EQU

TTHNTS EQU
LA B

ORG

$ O DY
HOBOE VIS
SOBRAR
$OARF
$063A
ORI
$32

34

5 OF

$20

GC3LY
308
HCISHR
0

H14
616

$ 10
H1E

$1EFO

THE

FERCOM MINIDOS(TM) 1.4

SIMPLE DISK “SAVE: AND

FOR USERS NEEDING A MORE

ACCESS DaTA FILE CabF-
FERCOM “RASIC BAND-ATIE

IN BAsIC

ERTRY T0 Tﬁrﬂ SAVE ROUTINE .
FNTRY TO TARE LOAD ROUTINE
ENTRY 1O RBASIC ?HNTHHL
ROUTINE TO SKIF OQUER SPACES
FROUTINE TO TDENTIFY ﬁ NLI S
FOUTINE T INITIALIZE FILE
LOCATEON OF HIGHEST LINE #
LOCATION OF LINE RBUFFER P
REGINNING OF BaSIC FILE
BN OF BASIC FILE

TER

IN MINIDOSOTMY 1.4

EMTRY INTO SAVE ROUTINE
ENTRY INTO LOAD ROUTINE
ROUTINE TO CONVERT DRU/SCTH
DISK HEADER

TEMF UORESS STORAGE
EXECUTION ADNRESS

TEMF DRY/SCTR STORAGE

NI FOINT ADDRESS

SAVE A PROGRAM WRITTEN IN RBASIC

VE RSk
BCO
JHF

DX
FX
BEQ

C5BTX
LI
X
S5TX
11X
8TX
LA
5TA

JER

GETHTS
51
TSAVE
BOF
EOF
SMPRSC
TA

EOF

ENDA
HILINE
EXEC

A RER

A DEKHIREL10
SAVEX

GEY DRY/SCTR FROM LINE BUFFER
REANDH TF DISK SaVE

JUME TO TaRE SAVE :
GET BEGINNING OF FILE ADDRESS
CHECK FOR EMPTY FILE

QUIT IF EMFTY

GET END OF FILE

GET HIGH LINE NUMBER
TOENTIFY A8 A& BASIC FROGRAM

GO SAVE TO DISK



BASIC

1TFOF .

1TFL1
L4

FvTM

TFLée 24
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1F a9
1F4R DF
1 AT DE

1F4F
1FE2
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LF&e
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00
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GETOTS
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B O3
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BASIC

LIMETER
SBRIFGF
RLIM

il
GET2
Gl
WRTDTS
GET2
51

WRTDTS 41

LIMETR
WRTTHT 5
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GHETN

32

HFTN

DX
MUM
33

b OF

SME T

A FROGRAOM ’ll I T TEM

BRANCH
JME I

f-l! T

IH|

FIx

RESTORE

JME T

BEOTF

CONVERT

REMOUE

FoN OF

ﬁleUﬁT

BasIo

BLUFFER

TR OFRDM

i

OF FILE
Tl MLUMERER

Wy F

Basic

NOT NUMERTE

ITs

ASCTT

FAaToH

DONTR

I RBAS

IF LO&I FROM DISK
!Uﬁﬂ VHUM

. hhmenBLL

STarT

COMTE

32,0 PaGE 3
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e

L THE

TaFE

HMUHES$

A RE
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OFFSET
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BABIC PATCH

(O14E)
014k 1F 6E

(O2F&) o3/
02F&6 1E FO

(O2EF)
QREF 1F 11

03 CA

(O2FF) o1&

Q2FF 1F 14

00

SYMBOL. TaRLE?3
AFRFEND 1F14
DEKHIR - 0000
th 1FS2
GETDTS 1F35
JMPRGC 1F32
LOADX 308
SAVE LEFO
TLOAD DUOE
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GETM
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NLIM
SAVEX
TSAVE

ORG
FIg
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ORG
FIR

ORG
FIg
END
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ORAR
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FERCOM DATA CO. TM-LFDO-400-02
‘ LFD—~400 FLOPFY DISK SYSTEM
TECHNICAL MEMO MARCH 21, 1978 REV.5/30/78

SUEJECT! INTERFACING THE FERCOM LFD-400 FLOPFY DISK WITH THE TGC
(TECHNICAL SYSTEMS CONSULTANTS) TEXT EDITOR.

THE TSC TEXT EDITOR IS A VERY FOWERFUL EDITOR FOR THE 6800, IT IS
EASY TO LEARN AND USE AND THE FRICE IS RIGHT, THE ENCLOSED LISTING
IS A SOFTWARE FATCH FOR THE TSC EDITOR WHICH FERMITS THE TEXT FILES
CREATED USING THE EDITOR TO EBE SAVED TO AND LOADED FROM THE FERCOM
DISK. THE DISK ‘SAVE‘s ‘READ's AND ‘WRITE® FUNCTIONS REFLACE THE
TAFE FUNCTIONS. OFERATION OF THESE FUNCTIONS IS THE SAME AS BEFORE
WITH THE ADDITION OF A DISK TARGET SPECIFICATION,

TO IMFLEMENT THIS PATCHs FIRST LOAD THE TSC EDITOR IN ANY MANNER
AVAILABLE TO YOU. TSC SOFTWARE IS AVAILAERLE ON PAFER TAFEs RKC STAN-
DARD CASSETTEs AND COMFLETE LISTING, THE KC STANDARD CASSETTES CAN

RE LOADED WITH THE FERCOM CIS-30 CASSETTE INTERFACE. THE PATCH IS
SHORT ENOUGH THAT IT MAY RE EASILY ENTERED RY HAND USING THE ATTACHED
LISTING, THE MODIFIED CODE REGINS AT ADDRESS $1303 AND RUNS TO $145F.
RE SURE TO FICK UF THE PATCHES AT $139D., $0358, $0209, AND $0272,
AFTER MAKING THE FATCHESs YOU WILL WANT TO MAKE A COFPY OF THE MODIFIED
FROGRAM. SAVE MEMORY FROM $00BO THROUGH $145F. THE FROGRAM START
ADDRESS IS $0200.

SAVING A TEXT FILE

TO SAVE A FILE CREATED USING THE TSC EDITOR: TYFE “SAVE® AND THE
DRIVE AND SECTOR TO WHICH YOU WISH THE FILE TO BE SAVED. WHEN THE
FILE HAS EBEEN SAVED, MINIDOS(TM) WILL REFORT THE LAST SECTOR USED
AND WILL RETURN TO THE EDITOR CONTROL (¥),

EXAMPLE?

¥SAVE 1045<CR THIS WILL SAVE THE FILE ON DRIVE ONE BEGINNING
LAST SECTOR=068 AT SECTOR 4% ENDING AT SECTOR 48

THE WRITE COMMAND WORKS THE SAME WAY. SIMFLY AFFEND A DISK TARGET
TO THE COMMAND STRING.

READING A FILE

TO LOAD A FILE PREVIOUSLY CREATED RY THE EDITOR SIMFLY APFEND THE
DISK TARGET OF THE REGINNING OF THE FILE TO THE ‘READ' COMMAND,

- EXAMFLE?

$READ 1045<CR THIS WILL LOAD THE FILE SAVED EARLIER ON
DRIVE ONE SECTOR 4%



IN ALL INSTANCES ERRORS WHICH MAY OCCUR WHEN ACCESSING THE DISK
ARE REFORTED RY MINIDOS(TM) AND CONTROL IS RETURNED TOQ THE EDITOR.

EXAMFLE?

#¥5AVE 1350<CR>
¥XKERROR 4 DISK QUERRUN-EXCEEDED 350 SECTORS

DATA SAVED ON DISK IS5 A BINARY MEMORY IMAGE OF THE EDITOR BUFFER.
THIS MUST EE CONSIDERED IF THE DISK FILE WILL RBE USED BY SOME OTHER
SOFTWARE SUCH AS AN ASSEMELER OR A TEXT FROCESSOR. FERCOM TECHMICAL
MEMO TM-LFD-400-03 DESCRIBES MODIFICATIONS TO THE TSC ASSEMELER
WHICH FERMITS SOURCE FILES CREATED RY THE MODIFIED T8O EDITOR AND
STORED ON NISK 70O RE ASSEMBLED.

FINAL NOTE?! THE TAFE “SAVE', “LOAD: AND CGAF® FUNCTIONS HAVE REEN
ELIMINATED. THE MODIFIED TSC EDITOR WAS USED TO PREFARE THIS TECOH-
NICAL MEMO. THE RESULTING TEXT WAS SAUVED ON DISK FOR FUTURE REUISION.

THIS SOFTWARE FATCH IN NOW AVATLARLE ON DISKETTE ALONG WITH FATCHES
FOR THE TSC ASSEMBLERy SWTF 8K RASIC AND OTHER USEFUL ROUTINES.

TSC SOFTWARE IS AVAILARLE FROM MANY LOCAL COMPUTER STORES. THE

TECHNICAL SYSTEMS CONSULTANTS
F.0. BOX 2574

WEST LAFAYETTEs IN 47906
(317) 742-7509



TSC EDITOR FATCH 1.2 FERCOM 4800 ASSEMBLER V2.0 FAGE 1

, NAM T8O EQITOR FATCH 1.2
* WRITTEN EBY H.A. MAUCH
K COPYRIGHT 1978 FERCOM DATA CO.
X ALL RIGHTS RESERVED
* MORTFIED FOR MINIDOS VER 1.4 9-27-78
KKK AR AR A A KK KK A KA KKK KA KA IO A KA AR A KK
X FATCHES FOR TSC EDITOR TO aDAFT IT TO
* THE FERCOM LFD-400 MINI~DISE SYSTEM.
¥ WRITTEN FOR FERCOM MINIDOS{TM) 1.4
KA AR KA AR K KA AR H KRR KA AHK

¥ LINE POINTS TO T&OC ENITOR
(0040 TEMF EQU H40
(Q044) ECHU 44
(O05H) e BEHE
(0058 254
{0083y CHRFLG EQL $83
(QOWH)
(D097
{099 e
CO2L2) MEMEND EQL #0212
(0441 ERROR  EGU $441
(Q483) FOTRNG EQL $OARI
(04920 SRIFSF EQU $O49%
{06463 THTEND QU HOAESI
(0428 GETHUM EQU AT
(DARO) REMUMZ EQU BOSRO
(755 BODCON EGU HOFED
(D703 CLENUM EGL HOTHE
(OFFO) BARKONE EQU $O7F0
(O7F&) BAKON2 EGQU HOTFE
{O990) BOTTOL EGU HOPI0
¥ OLINK FOINTS T MINIDOSOTM) 1.2
(Q000) WRTHIR QU 0
(00145 Té EQL $i4
(001A) EXELC EQU $iA
{OOL1ED ENTIA ECH L
(0319 GAVEXY  EdU HL3LY
(CACE) LOATX  EQL H30H
(C363) C DRLF EQL SLXAS
(C36R) CUTOTS QL) FOAAHR

(1391 ORG $LIPN
1390 01 ' NOF FEMOVE OR-EOL TEST
139E 01 NOF
139F 01 NOF

CL303) OFRt }

¥ SAVE TEXT FILE

1303 BRI C3463 RECORD ISR CRLF
1306 8 21 HOR GETITS GET DRY/SCT FROM LINE BUFFER
1308 25 32 BCS ERR
1304 86 OF LA & #%0E THENTIFY A% EUITOR TEXT
130C 97 04 STA A WRTHOR+10
13DE LE 58 LIX SRCFTL BREGINNING OF FILE ADDRESS
13E0 IF 14 GTX TA
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26
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IV
Bl
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P
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7E
nFE
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BN
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on
K34

EDTTOR FATOH
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97
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1454
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1E
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06473
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0755
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44
90
C3GR

o

07”3

E 99
40
> 97

06
Q7F0
04698

. 99

£308
14

O7F6

99
> 0083

40
035
40
Q6RO
0990
Q212
03
00

1.2

S5AYL

GETDTS

ERR
GET
GET2

¥ READ
READ

READM

READ4

READG

READG
STORE

STORY
NOFILE

L. X
CRX
BNE
LI
JMP
DEX
5TX
LOX
5TX
JMF

LOX

BEQ
JBR
(g 1
BIT
BNE
SHE
5TX
LI
JER
CLeC
RTS
SEC
RTS

A
A

FERCOM 4800 AGSEMBLER

SFCFT2
FILREG
5AVL

FNOF TLE
FOTRNG

ENIIA
FSEFFF
EXEC

SAVEX

BRIFSE
TSTEND
GET2
RCDICON
H#HFO
NUMBER
GETL
ERROR
BUFFNT
NUMBER
CuTnTs

BN O
CHECK

ANTIRESS
FILE

FILE
FOR EMFTY

KILL EXECUTION AUDRESS

GO SAVE TO DISK

GET LINE RBUFFER FOINTER
SRIFP SFACES

s 17 COR OREOLT

BRANCH IF YES

GET DRY/GEC NUMBER

CHECK FoR LalTh DRY NUMBER
DRIVE

BRANCH TF UalID

SAVE BUFFER FOINTER

CONVERT DRV/BEC

TEXT FILE FROM DISK

BERK
RCS
JER
111X
5TX
CFX
BEQ
JER
JBR
LIX
SJER
L0X
CLR
JBR
5TX
INC
CRX
REQ
LIX
JBR
JMF
CFX
BEQ
STA
INX

B

GETOTS
ERR
CLENUM
FILEND
TEMF
FILREG
READ]
BRAKONE
GETNUM
FILEND
L.OADX
TA

T RAKONZ

A

RTS

FCG

FILEND
CHKFL.G
TEMF
READNSG
TEMF
RENUMZ
ROTYOL
MEMEND
STOR
Do X

FILE

EMPTY

V2.0 PaGE 2

)



TSC EDITOR FATCH

1455 49
1457 4%
1459 47
1458 U0
1450 59
145E 04

{145
(O35
03u8 CE

(o200
Q2N 14

(037
Q272 04

Q0

SY MG
BAKONZ
ROTTOL
CRLF
ERROR
GETI
LOANX
FETRNG
READS
Savl
SFCRT2

TEMF

40
2

411
4

1.2

F BEGFNT

)
1At

)
Ley

2

41

ERFORC

Lo TeBlE:R
071
YO
L3463
0441
140F
CaCs
Q483
1430
13EE
D05
Q040

QB LET

BaRONE
BUFFNT
CUTHTS
EXEC
GETZ
MEMENT
READ
REATS
SAVEX
STORT
THTEND

FOR

G
ORG
X

ORG
FILm

(kG
FIIE
END
ECTED

DO
D044
DEAR
GO01a
1418
0Z13
141
1445
D3y
1453
G&HA3

FERCOM A800 ASSEMRLER V2.0 FAGE

H

$ODTE

EREOR CHAMGE

B0
DHEFLG

AMNGEE

FrE e

G b

BEGIMNIMNG FOLTMT

T

TR

A



FERCOM DATA CO. THM-LFD-400-03
LFD-400 FLOFFY DISE SYSTEM
TECHNICAL MEMO REVISED SEFTEMEER 20, 1973
FOR MINIDOS VER 1.4

SUBJECT: ADAFTING THE TSC 4800 MNEMONIC ASSEMELER FOR USE WITH THE
PERCOM LFD—-400 FLOPFY DISE SYSTEM.

THE ATTACHED LISTING IS A SOFTWARE PATCH FOR THE TSC (TECHNICAL
SYSTEMS CONSULTANTS) 4800 ASSEMBLER TO PERMIT FROGRAM SOURCE FILES

TO EE READ FROM DISK AND ASSEMBLED.  ANY RESULTING OBJECT CODE MAY
ALSD BE STORED ON THE DISE. THE TSC ASSEMEBLER HAS BEEN MODIFIED

TO FERMIT THE ASSEMELY OF SOURCE FILES WHICH ARE LARGER THAN THE
AVAILARBLE MEMORY. THE TSC ASSEMELER WAS CHOSEN FOR THIS MODIFICATION
SIMPLY EBECAUSE A SOURCE LISTING IS READILY AVAILAELE.

IN ITS ORIGINAL FORM, THE TSC ASSEMBLER REGUIRED THE SER TO ZET

A NUMEER OF “ASSEMELER DATA FPOINTERSS (TS50 ASSEMELER MANLAL FAGED
12-14). THIS REGUIREMENT HAS EFEEN ELIMINATED UNLESS YOU WISH TO
INCREASE THE SIZE OF THE AVAILAELE LAREL STORAGE AREA MORE ARCUT
THIS LATER.

WE HAVE ELIMINATED THE MEMORY OPTION (MEM) SINCE THIS IS OF LITTLE
VALUE IN DISE BASED SYSTEMS AND HAVE UWSED THE MEMORY SPACE FOR THE
DISK I/70 ROUTINES. THE TAFE OPTION (TAP-NOT) NOW CONTROLS THE GEN-
ERATION OF AN OBJECT FILE ON THE DISK DURING PASS 2 THE TAFE ROU-
TINES STILL EXIST BUT THE QUTPUT HAS BEEN REDIRECTED TO THE DISE I/0
IF YOU WISH TO RESTORE TAFE OUTPUT SIMFLY CHANGE THE JUMP INSTRUCTION
AT $03Z3

IMFLEMENTING THE PATCH

LOADN THE TSSO ASSEMBLER BY ANY MEANS AVAILARLE TO yoll FAFER TAFPE,
FKC STANDARD CASSETTE, AND COMPLETE LISTINGS ARE AVAILAELE FROM TSC
THE KL STANDARD CASSETTES MAY BE READ USING THE PERCOM CIS-320 CAn-
SETTE INTERFACE.

YOI MAY ENTER THE FPATCHES BY HAND BUT SINCE THE FATCHES ARE NOW
INCLUDED ON FERCOM “SOFTWARE DISKETTE #17 IT WILL BE EASIER TO

OVERLAY THE ASSEMBLER FPATCH FILE USING THE HEX LOADER FROGRAM (HEXLDOR)
ON THE DISKETTE AND DESCRIEED IN PERCOM TECHNICAL MEMO TM-LFD-400-04
AFTER MAKING THE PATCHES, YOU WILL WANT TO SAVE A COPY OF THE MODIFIED
ASSEMBLER. SAVE MEMORY FROM $0300 TO $174F. THE FROGRAM START ADD-
RESE IS $0300

FROCEDURE FOR USING THE ASSEMBLER

1. CREATE THE SOURCE FILE USING THE TSC EDITOR MODIFIED FOR USE WITH
THE LFD-400. REFER TO FERCOM TECHNICAL MEMO TM-LFD-400-02.

Z. SAVE THE SOURCE FILE ON THE DISKE NOTING THE BEGINNING AND ENDING
LOISK LOCATIONS.

3. LOAD THE MODIFIED ASSEMBLER AND TYFE -“G7. THE ASSEMELER WILL
RESFONE WITH A FASS REQUEST TO WHICH YOou MUST ENTER 1,2, OR X



EXAMFPLE:
PASS? 1

FASS 1 - CLEARS THE SYMBOL TABLE AND BUILDS A SYMEOL TABLE FROM
THE SOURCE FILE.

FASS Z AND 3 - ARE AS DESCRIBED ON PAGE § AND ¥ OF THE TSC
ASSEMBLER MANUAL. PASS 1 MUST BE RUN BEFORE EITHER
PASS 2 OR 3. YOU SHOULD ALSO BE AWARE THAT THE SYMEOL
TABLE 1S DESTROYED BY THE SYMBOL TABLE SORT WHICH OCCURS
AT THE END OF PASS Z.

4. IF YOU ENTER PASS 1 THE ASSEMBLER WILL NEXT REGWEST THE
‘SOURCE~-. SIMPLY ENTER THE DRIVE AND SECTOR OF THE BEGINNING OF
THE SOURCE FILE.

EXAMFLE:
FASS? 1 SOURCE? 104S<CR>

THIS STARTS A PASS 1 SYMBOL SORT ON THE DISK IN DRIVE #1 BEGINNING
AT SECTOR 45 AND WILL CONTINUE TO THE END OF THE FILE. THE DISK
DRIVE WILL TURN ON AND REMAIN ON UNTIL THE PASS IS COMPLETED.
WHEN FINISHED, THE ASSEMBLER WILL AGAIN REQUEST “FPASE?”

=3 IF YOU ENTER FASS Z OR 3, THE ASSEMBLER WILL REQUEST “ORJECT?”.
ENTER THE DRIVE AND SECTOR WHERE YOU WISH THE OBJECT FILE TO BE
WRITTEN. THIS CAN BE ON THE SAME DISK AS CONTAINS THE SQURCE
FILE. ST MAKE SURE THE OBJECT FILE WILL NOT OVERWRITE THE
SOURCE FILE OR OTHER VALUABLE FILES ON THE SAME DISK.  YOU MUST
ENTER AN CBJECT FILE EVEN IF NO OBJECT FILE IS TO BE CREATED.

EXAMFLE:

FPASS? 1 SOURCE? 1045<CR>
FASS? 2z OBJECT? 1100<CR>

IN THIS EXAMPLE THE SOURCE FILE IS ON DRIVE ONE BEGINNING AT
SECTOR 45. WHEN PASS 1 WAS COMPLETED, THE OPERATOR SPECIFIED
PASS 2 WITH OBJECT TO BE WRITTEN ON DRIVE ONE BEGINNING AT SECTOR
100. AN OBJECT FILE WILL BE CREATED DURING PASS Z IF THE “TAFE’
OFTION IS ON. AN OBJECT FILE WILL ALWAYS BE CREATED DURING FASS 3.

LOADING THE OBJECT FILE

THE OBJECT FILE CREATED BY THE ASSEMBLER IS IN THE MOTOROLA ASCII
HEX FORMAT WITH WHICH YOU ARE FAMILIAR. SINCE THIS CANNOT EE LOADED
DIRECTLY INTO MEMORY FOR PROGRAM EXECUTION, THE FILE MUST BE TRANS-
LATED INTO BINARY MACHINE CODE AS IT IS LOADED INTO MEMORY. THE
“HEXLDR’ ROUTINE DESCRIBED IN PERCOM TECHNICAL MEMO TM-LFD-400-04
PERFORMS THIS FUNCTION. THIS ROUTINE IS INCLUDED ON “SOFTWARE DISK-
ETTE #1° ALONG WITH THE EDITOR, ASSEMBLER, AND BASIC FPATCHES. IN
FACT THE ‘HEXLDR’ ROUTINE IS USED TO OVERLAY THE PATCHES ON THE
EXISTING SOFTWARE.



ONCE IN MEMORY, THE DATA MAY BE DUMFED BACK ONTO THE DISE IN A MORE
COMFPACT EINARY FORMAT USING THE “SAVES ROUTINE IN MINIDOS(TM)

FINAL COMMENTS

A, IF YOI MAKE AN ERROR WHEN ENTERING THE SOURCE OR OEJECT FILE,
JIST KEEF TYPING  THE ASSEMELER USES ONLY THE LAST 4 DIGITS
ENTERED

E.  YOU CAN "ESCAFE” TO YOUR MONITOR WITH THE KEYEOARD “ESCAFE” KEY.

[ THE ASSEMELER AS CONFIGURED RUNS IN &K OF MEMORY. THIS IS
ENQUGH FOR AFFROXIMATELY 100-150 SYMEOLS. IF THIS I NOT
ENDLIGH, CHANGE THE UFPPER LIMIT OF THE SYMBOL TABLE IN LOCATION
$OZOS-H0204. THE NUMBER YOU SUBSTITUTE MUST FALL ON AN EIGHT
EYTE BOUNDARY.

TZC SOFTWARE IS AVAILAELE FROM MANY LOCAL COMFUTER STORES THE
ALDDRESS IF YOU ARE UNABLE TO OETAIN THE SOFTWARE LOCALLY IS:

TECHNICAL SYSTEMS CONSULTANTS
F.o BOX 2574

WEST LAFAYETTE, IN 47904
(317) 742-730%



TSC ASSEMELER FATCH VER 1. 4

(Q000)
(Q001)
(0003)
(000%)
(0007)
(0008)
(Q00A)
(0014)
(Q016)

(0040)
(Q042)
(0044)
(Q04é)
(0048)
(0049
(00AR)
(004D)
(QOAF)
(Q0335)
(0058)
(003D)
(0062)
(0067
(oosn)
(0079)
(007E)
(008%)
(0089)
(008B)
(008C)
(008D)
(008F)
(0090)
(009A)
(009C)
(009n)
(00AZ)
(Q00A7)
(Q0AL)
(QOAB)
(00AC)
(00AE)
(O0AF )
(00B1)
(00B2)
(OOB4)
(0100)
(0280)

PERCOM 4800 ASSEMBLER FAGE

NAM TsC ASSEMELER PATCH VER 1. 4

# COPYRIGHT 1978 PERCOM DATA CO. INC.
# ALL RIGHTS RESERVED

# WRITTEN BY H. A MAUCH
* IMPROVEMENTS BY OTHERS
* MODIFIED FOR MINIDOS VER 1. 4 9/30/7&
# DISK HEADER

DRV EQU o

TRKSEC EQU $01

BAKLNK EGU $03

FWDLNK EGQU $05

BYTCNT EQWU $07

TRGTAD EQU $08

FILTYF EQU $O0A

TA EQU $14

TW e $1é

* ASSEMBLER TEMPORARY LOCATIONS
LBLBEG EGU $40

LBRLEND EGQWU $42

SOURCE EGHU €44

OBJECT EQU $446

DOBCNT EQU $48

DOBFPTR EQU $49

PC EQu $4B

SRCPTR EGU $4D

LABEL EGQU $4F

FRFLG EGQU $55

ENDFLG EQU $58

P3FLG EQU $5D

OBJINT EQU 842

SPSAVE EGU $467

XTEMPZ EQU $6D

QTEMPZ EGQU $79

OPCODE EGU $7E

ERRPTR EQU $85

OBJPTR EQU $89

SRCDRV EQU $8B

OBJDRV EQU $8C

LINPTR EQWU $8D

PASS EQU $8F

OPCNT EGU $90

DSRPTR EGU $9A

DSRCNT EQWU $9C

FLDCNT EQU $9D

SRCFIL EGU $AZ

BUFCNT EGU $A7

LINCNT EQU $AB

MODFY EQU $AB

PAGENC EGU $AC

LIST EQU $SAE

SYMBOL EQU SAF

PAGER EGU $B1

TAPE EQU $B2

OBJBUF EQU $B4

ERRSTK EGQU $100
SRCBEG EQU $280 MAKE ROOM FOR LINE BUFFER



TSO ASSEMBELER PATCH VER 1. 4

(O31E)
(O31E)
(03209
(Q324)
(0422)
(04B2)
(Q4C4)
(Q35E)
(O7AR)
(O7BA)
(08AYL)
(0905
(O%1F)
(0C44)
(11D1)
(1489)

(SO0
(COO0F)
(C021)
(C02Z7)
(C21F)
(C352)
(C36R)
(CCO3)
(0004)

(E1AL)
(E1D1)
(GO00)
(1970)
(1FFF)

(0300)
(0300)

0200
0303
0305
03208
Q30A
gleleli]
0210

0313

CE
DF
CE
DF
7E
7E
7E
7E

1970
40

1FFF
42

14628
E1AC
E1D1
0000

(0323)
0322 7 1577

(Q36F)

Q26&F
0372
0374
Q=77
0379
0Z7A
037C
O37E
Q280

CE
oF
CE
DF
o
DF
86
o7
4F

0100
85
Q000
4E

AC
(013
AL

* ASSEMBLER L INKS

PERCOM 4200 ASSEMELER FAGE 2

END OF FILE MARK

SETUF SYMEOL TAELE

INFUT FROM CONSOLE
OUTPUT TO CONSOLE
INITIALIZE FRINTER FORT

REDIRECT TAFE TO DISE

FASE 2 INITIALIZATION

MON EQu $031E
QuUTS EQu $031E
QUTCH  EQU $0Z20
F1INIT EQU $0224
SHORT EQU 0422
CONTRL. EQU $04ER2Z
TAPEOF EGU $04C4
SYMGEN EQU $0S5SE
FDATA EU $07AB
FPCRLF EGU $O7BA
FUTLBL EQU $O0BAZ
FNDLBL EQU $0905
FNDOFT EQU $091F
FNDZ2Z EGU $0C44
EJSTR EQU $11D1
OBJCOD EQU $1489
# MINIDOS(TM) LINKS
RDSEC EQU $C00C
WRTSEC EGU $CO0F
FWDCAL EGU $C021
INITRE EQU $C027
LETSEC EGU $C31F
TYPERR EQU S35
CVTDTS EQU $C3LE
OVSTAT EQU sCCoz
EQT EQ $04
INFPCON EGU sE1AC
OUTCON EGL sE1D1
INITFPR EGQU #
SYMBEG EGU $1970
SYMEND EQU $1FFF

ORG $0300
MAIN gau *

LDX #SYMBEG

8TX LBLBEG

LDX #SYMEND

STX LEBLEND

JMF ASM

JMP INFCON

JMF QUTCON

JMF INITFR

ORG $032232
DEKOUT JMP PUTCHR
* CHANGES IN

ORG $O34F
FZINIT LDX #ERRSTE

STX ERRFTR

LOX #0

STX PC

INX

STX FAGENC

LDA A #&

STA A LINCNT

CLR A

INITIALIZE ERROR FTR

INITIALIZE FC

INITIALIZE FAGE NUMEER
INIT LINE COUNT



TSC ASSEMBLER PATCH VER 1.

0381
0383
0385
oz8s
ozse
038E
038D

038E
0390
0393
0395
Q398
Q39A
Q39D
0O39E
03A0
03403
O3A5
03A7
020A
03AC
OZAE
03B1
03B3
03BS

ozBé
03B7
O3RY
03BC
0zBE
0zCo

03C1
0303
03CS
o=C7
ozCYy
0z2CEB
03Ct
o3p0
o303
o3Dé
ozn7
ity
03DC
OZ2DE

ZEO
0O3E3
O3ZES
OZE7
O3E9
O3EB
Q3ED
O3ZEF

97
97
4z
97
CE
DF
39

oF
7F
8D
BD
25
CE
09
DF
BD
96
27
BD
96
26
BD
96
27
39

aF
7
CE
DF
97
39

86
97
8D
DE
DF
BD
24
7E
CE
09
DF
BD
96
24
BD
96
27
96
27
96
27
ED

A7
58

=¥
QOFR4
8y

&7
008F
21
15C1
1B
0280

ap
OB75
4F
03
08AZ
55
03
0Cca4
58
EO

18467
a9
or

01

EF
4B
4D
15C1
0]
04Dé&
0280

4D
OB75
55
03
091F
Q0
Ok
3D
04
BZ
oz
1489

STA
sTA
COoM
STA
LDX
sSTX
RTS

* ASSEMBLY
FASONE STS
CLR
BSR
PASS1 JSR
BCS
LDX
DEX
STX
JSR

PASS11 LDA

PASS1Z LDA
BEQ
FASS13 RTS

4 PERCOM 4800 ASSEMELER

A RUFCNT

A ENDFLG

A

A OBJINT SET OBJECT TOGGLE
#OEBJBUF
OBJPTR

PASS ONE #
SPSAVE
PASS SET PASS 1
INTDBF INIT DISK BUFFERS
GETLIN GET A LINE OF SOURCE
PASS13 BRANCH IF END OF FILE
#SRCBEG POINT TO BEG OF LINE

SRCPTR
PARSE
A LABEL
PASS11
PUTLBL
A PRFLG
PASS12
FND22Z
A ENDFLG
PASS1 BRANCH IF NOT DONE

# INITIALIZE DISK BUFFERS

INTDBF CLR
STA
LDX
STX
sTA
RTS

* ASSEMBLY
PASTWO LDA
STA
BSR
PASSZ LDX
STX
JSR
BCC
JMP
PASS2Y LDX
DEX
STX
PASS2A JSR
LDA
BNE
JSR
PASSZX LDA
BE@
LDA
BEQ
LDA
BEG
OBJGEN JSR

A

A DOBCNT CLEAR OBJ BUF CNTR
#DOBBUF INIT OBJECT FTR
DOBPTR

A DSRCNT INIT SOURCE PUFFER

PASS 2 #
A #01 SET PASS 2
A PASS
INTDBF INIT DISK BUFFERS
PC
XTEMFZ
GETLIN GET LINE OF SOURCE
FASSZY
FIN JUMP IF END OF FILE -
#SRCBEG

SRCPTR
PARSE
A PRFLG
PASS2ZX
FNDOPT
A OPCNT
PASS2C
A P3FLG
OBJGEN
A TAPE
FASSZC
aBJCOD

FAGE



TS ASSEMBLER PATCH VER 1. 4 FERCOM 4800 ASSEMELER FAGE

03Fz 94 3D FASS2C LDA A P3FLG
O=F4 26 2C BNE SHORT
O3F& 7E 0404 JMF NOERR4
(Q43F) ORG $042F FIX ERROR PRINTOUTES
Q432F 9C AR CFPX FC
(04A4) ORG $04A04
04A4 9& D& NOERR4 LDA A ENDFLG
04AL 26 ZE ENE FIN
04/ 7E O3C7 JMF FASSZ
# PATCH TG INJECT TAFE(DISE) CONTROL CODE
(04:2) ORG $04C73
04Ccz 12 FCR $12, 'S, 79, EOT, %14
04C4 3= 39
0404 04 14
# CHANGES TO END OF ASSEMBLY CLEANUF
(04D4) ORG 0404
(O404) FIN EGU *
(O4EF) ORG $O4EF |
Q4EF 27 OE BEG FINZ
(O4F4) ORG $04F 4
04F4 CE 04C4 LDX RTAPEOF TAFE(DISE) OFF STRING
04F7 80 BY ESR CONTRL
04F9 BD O7EA JSR FCRLF
O4FC BD CZ1F JSR LSTSEC REFORT LAST SECTOR USED
Q4FF 94 5D FINZ LA A FIFLG
0501 27 1D BEQ FINé&
0502 96 AF FINS LA A SYMBOL
o505 26 57 ENE SYMGEN
0507 94 AE LDA A LIST
050y 27 15 BE! FIN&
OS0OEB BDY O7RBA  FINZ JSR FCRLF
OD0E 9¢& Bl LDA A PAGER
0510 27 064 BER FIN4
0512 CE 111 LDX #EJISTR
0515 7E 0O7AF JMF FDATA

0518 C& 04 FInNg LDA B #4
051A BD O7BA GAFX JSR PCRLF

o510 SA DEC E
OS1E 26 FA BNE. S5AFX
0520 39 FING RTS

(O560) ORG $540
0560 27 A% BE(! FINS

(Q3EZ) ORI *5BE
OSRE 7E O50E JME FINZ

(0647) ORG 06427 COLUMNER FATCH
0&42 7E 16DA JMF PRTX

(Q7C%) ORG FO7CE FAGE LENGTH CONTROL
07CS 40 FCB %40

#*
(O7FE) ORG $0O7FE FIX ERROR FRINT FOR PC

O7FE 2946 4R LA A FC GET HIGH



TSC ASSEMBLER PATCH VER 1. 4 FERCOM 4200 ASSEMBLER PAGE S

0800 Dé 4AC LDA B PC+1 GET LOW
* .

(OB75) ORG $0B75
OB75 86 0O PARSE LDA A #3 FIX LINBYT

(OF21) ORG SOF 21
OFz1 02 &0 FDB SRCREG MAKE ROOM FOR LINE BUFFER

(1143) ORG $1142 TOF MARGIN CONTROL
1142 07 FCB  $07

(1577) ORG $1577

# ROUTINE TO SAVE OBJECT FILE ON DISK #

1577 FF 15BF PUTCHR STX PUT4 SAVE INDEX
1374 37 PSH B SAVE B
1578 81 14 CMF A #8144 CHECE FOR END OF FILE (IM:4)
157D 27 OC BEG PUTI1
157F DE 49 L.DX DOBFTR GET DISK OBJECT POINTER
1581 A7 00 §TA A O, X PUT CHAR IN DISK OB BUF
1583 08 INX
1584 DF 49 &TX DOBFPTR
15386 7C 004¢& INC DOBCNT BUMF OBJECT BUFFER COUNTER
1589 26 zC BNE PUTS BRANCH IF NOT FULL

# WRITE OBJECT BUFFER TO DISK
158B 9¢ 8C PUT1 LDA A OBJDRV

158D 97 00 STA A DRV SELECT OBJECT DRIVE
138F DE 44 LDX OBJECT GET OBJECT FILE PTR
1391 DF 01 STX TRKSEC SET UFP SECTOR HEADER
1593 DF 0S5 STX FWDLNK

1395 BD CO21 JSR FWDCAL CALCULATE FWD LINK
1598 CE 0000 LDX #0

159B DF 03 STX BAKLNEK CLEAR BACK LINK

159D DF 08 sSTX TRGTAD CLEAR TARGET ADDRESS
159F 84 0OC FUTZ LDA A #$0C IDENTIFY AS HEX FILE
15A1 97 OA STA A FILTYF

15A3 96 48 LDA A DOBCNT SET BYTE COUNT

15AS 97 07 STA A BYTCNT

15A7 CE 1847 LDX #DOBBUF POINT TO DISK OBJECT BUF
15AA DF 49 STX DOBFTR INIT OB POINTER
15AC DF 14 STX TA SET UP DATA SOURCE
1SAE BDY COOF JSR WRTSEC WRITE THE SECTOR
15B1 25 09 BCS PUTERR BRANCH IF ERROR

15RE DE 05 LDX FWDLNK CLEAN UP

15BS DF 44 STX OBJECT

15B7 33 FUTS PUL B RESTORE B

15B8 FE 1SBF LDX PUTA4 RESTORE INDEX

13BE 39 RTS

15BC 7E 14648 PUTERR JMP ASMERR

15BF FUT4 RMB 2 INDEX STORAGE

* ROUTINES TO GET SOURCE CODE FROM DISK #

# GET A LINE OF TEXT FROM DISK SOURCE BUFFER
13C1 CE 0280 GETLIN LDX #SRCBEG POINT TO LINE BUFFER
15C4 8D 12 GETL1 BESR GETCHR GET A CHAR FROM SOURCE EUF
13C& 25 OF BCS GETLZ BRANCH IF END OF FILE
13C8 A7 00 sTA A O, X STORE IN LINE BUFFER



TSC ASSEMBLER FATCH VER 1. 4

15CA
15CC
15CE
1501
150%
1504
15Dhé
1507

1508
150DE
15DC
15DF
15E1
1SEZ
15ES
15E8
15EA
19EC
15ED
15EF
15F1
15F3
15F4
15Fé&
1S5F¢
15FA
1S5FD
15FE
15FF

14601
1&£04
1&06
140¢€
14604
160
140D
160F
1612
1614
1417
14619
1461RB
1410
1&61F
1621
1622
1625
14624

1428
162B
162E
14321
1434
1637

g1
27
e
27
o8
20
oc
39
FF
37
70
2&
8D
z5
CE
DF
3
40
97
DE
At
o0&
oF
7C
oc
FE

LT
6D

39

FF
v
97

oD
27
DF
CE
DF
ED
25
DE
DF
9é&
97
QC
FE

29

BE
BD
ED
CE
EBD
BD

on
o8
QZFF
F1

EE

1SFF

QowC
OE
1E
15
17467
oA
07

4
“A
00

A
Q0oC

14626
Sk
00
44

15
01
1747
14
CoocC
2F
05
a4
07
o

14626

A07F
Q7EA
coz7
14BF
O74aEk
14692

CMF A
BE
CPX
BEC
INX
BRA
GETLZ CLC
GETLZ: RTS
# GET A CHAR
GETCHR STX
PSH E
TST
ENE
BSR
BCS
LDX
STX
LDA
NEG
sTA
GETC1  LDX
LA
INX
STX
INC
CLC
GETCZ  LDX
FUL B
RTS
GETCZ RMRB

> IDP2

#s00D
GETLZ

FERCOM 4200 ASSEMELER

CHECK FOR CR
BERANCH IF CR

FAGE &

#SROBEG+127 CHECE FOR END OF LINE BUF

GETL1

GETL1

FROM DISK
GETCE

DSRONT
GETC1
GTSCTR
GETCZ
#HOSREUF
DERFTR
BYTONT

DSRCNT
DSRFTR
o, X

DSRFPTR
DERONT

GETCR

4

# GET A SECTOR OF DATA

GTSCTR STX
LA A
STA A
LDX
SEC
BER
STX
LDX
STX
JSR
BCS
LDX
STX
LA A
STA A
cLC

GTE1 LDX
RTS

GTSsZ RME

GTS2
SRCORV
DRV
SOURCE

GTS1
TRESEC
#DSRBUF
™
RDSEC
ASMERR
FWDLNK
SOURCE
BYTCNT
DERCNT

GTs2

z

# MAIN ASSEMBY CONTROL

ASM LDS
JER
JSR
LIX
JSR
JSR

#EA0TF
FCRLF
INITRE
RPRTPAS
FDATA
INCHAR

CLEAR EOF FLAG

VIA DISE EBUFFER
SAVE INDEX
SAVE B

CHECK SOURCE BUFFER COUNTER

ERANCH IF EUFFER NOT E
GET NEXT SECTOR

ERANCH IF EOQF

FOINT TO SOURCE BUFFER

GET EBYTE COUNT

GET SOURCE BUF FTR
GET CHARACTER

CLEAR END OF FILE FLAG
RESTORE E

INDEX STORAGE
FROM DISC
SAVE INDEX

SELECT SOURCE DRIVE
GET SOURCE FILE FTR
SET END OF FILE FLAG
BRANCH IF EOF

SET UFP DISK HEADER
SET UP TARGET ADD

READ THE SECTOR

BRANCH IF READ ERROR
FICK UF FORWARD LINK
FUT IN SOURCE PTR

FICKE UF BYTE COUNT

FUT IN SOURCE BUF CNTR
CLEAR END OF FILE FLAG
RESTORE INDEX

INDEX STORAGE

LOap
SET STACK

PRINT "PASS?"
GET PASS

MFTY



TSC ASSEMBLER PATCH VER 1.

163A
163C
163E
1640
1642
1644
1646
1648
164B
164D
1650
1653
1656
1659
165C
165€
1660
1642
1665
16468
166A
166C
166E
1670
1673
1676
1679
167C
167E
1680
1683
1685
1687
168A
168D
1690

1692
14695
1497
14699
149A

169D
16A0
16A3
16A4
146A7
16A9
16AC
16AF
16B1
16B3
14B3
16B7
14BA
14BC
14BE

81
27
81
27
g1
27
86
BD
20
BD
7F
CE
BD
BD
97
DF
DF
BD
BD
20
8é
°7
20
7F
CE
BD
BD
97
DF
BD
DE
DF
BD
BD
BD
20

BD
81
27
39
7E

BD
BD
16
BD
24
BD
BD
DB
D7
20
DE
BD
&
DE
39

33
32
32
28
31
07
oA
C353
DE
0324
0058
16C&
07AB
169D
8B
44
AZ
07BA
038E
BE
FF
5D
03
00SD
146DO
07AB
149D
8C
a6
07BA
AZ
a4
07BA
036F
03C1
96

E1AC
1B
o1

031E

138A
1692

134A
ocC

1391
1391

74
EB
79
C36B
00
01

ASMERR

FPAS1

PAS3
P2zX

INCHAR

IN1

INADEC
IN4A

INAC

CMF
BE®
(o, o
BEG
CMp
BEQ
L.DA
JSR
BRA
JSR
CLR
LDX
JSR
JSR
sSTA
STX
sSTX
JSR
JSR
BRA
LDA
§TA
BRA
CLR
LDX
JSR
JER
sSTA
STX
JSR
LDX
STX
JSR
JSR
JSR
BRA

JSR
™, o
BEQ
RTS

JSR
JSR
TAB
JSR
BCC
JSR
JSR
ADD
STA
BRA
LDX
JSR
LDA
LDX
RTS

#6333
PASS
#$32
PAS2
#8331
FAS1
#8A
TYPERR
ASM
F1INIT
ENDFLG
#PRTSRC
PDATA
INADEC
SRCDRV
SOURCE
SRCFIL
FCRLF
PASONE
ASM
NSFF
PIFLG
P2X
P3FLG
#PRTOBJ
FPDATA
INADEC
OBJDRV
OBJECT
PCRLF
SRCFIL
SOURCE
PCRLF
PZINIT
PASTWC
ASM

INPCON
#$1B
IN1

MON

$13BA
INCHAR

13240
INAC
$1391
$1391
QTEMPZ+1
GTEMPZ+1
IN4A
QTEMPZ
cvTDTS
DRV
TRKSEC

PERCOM 4800 ASSEMBLER FABE 7

INVALID PASS

PRINT "SOQURCE™?"
GET SOURCE FILE

SET PASS 3 FLAG

PRINT "OBJECT?"
GET OBJECT FILE

REESTABLISH SOURCE FILE

CHECK FOR ESCAFE

ZERD 14 BIT ACCUM
GET CHAR

CONVERT TO BCD

SHIFT LEFT TWO FLACES
SHIFT LEFT TWO FLACES



TSC ASSEMBELER PATCH VER 1.4

1&BF
1&6C0
14602
1404
1605
1606
14607
1409
14CE
14CD
14CF
1600
1401
1403
1405
1407
1409

1&0A
140C
14DF
14E1
14EZ
16ES
1&E7
16E9
14EE
14ED
14EF
14F1
14F3
14F3S
14F7
16F9
14FFB
16FD
14FE
1701
1704
1705
1707
1709
1704

170C ¢

170E
1711
1714
17164
1717
1719
171E
171D
171F

1721

1723
1725

Cé&

Cé&
A&
g1
2¢
=1
Cé&

20

aF
sz
45
20

4z
AS
54

20

8D
009D
00
A
4E
&0
07
77
0Z
Q0
44
o
52
oD
&9
38
00

- 009D

220

Fa
AE

OE
47
031E

- 009D

31

7E
ocC
FO
OE
&0
04
20
Q&

PRTPAS FCC

FCRB
FRTSRC FCC

FCE
PRTOB.. FLCC

FCE

# COLUMNER
FRTX LOX
CLR
LDA
CMF
BEG
BSR
LDA
BSR
LDA
LDA
CMF
ENE
BSR
LDA
BSR
BRA
Lha
INX
INC
JSR
DEC
BPL
LDA
DEC
BMI
BSR
JSR
INC
BSR
DEX
LDA
BEG
AND
BEQ
CMF
BHS
CMF
ENE

L
t

‘PASS?

4

FERCOM 4200 ASSEMELER FAGE &

7 SOURCE? -

4

T OBJECT?

4

AL IGNMENT FATCH

E

E

LINPTR
FLDCNT
0, X
#$20
Pz
PUNSF
#7

TAE

%2

0, X
#°F

Fa
FUNSF
#13
TAR

Pz

0, X

FLIDCNT
QUTCH

Pz
MODFY

P4
PUNZ+1
ouTS
FLOCNT
PUNSF

OPCODE
PS
#$F O
P&
#$40
PS
#4220
Fé&

PRINT OUT OFERATOR

1S MODIFIER FLAG SET?

SPACE AND FPRINT MODIFIER

GET OF CODE
IF ASM DIRECTIVE - NORMAL
MASK OFF LOW NYEBBLE

DETERMINE IF OF CODE HAS OFERANLD




TSC ASSEMBLER PATCH VER 1.

1727
1729
172B
172D
172F
1731
173=
1735
1736
1738
17364
173D
173F
1740
1741
1744
1747
1749
174B
174D
174E
174F
1750
1752
1754
1755
1757
17%9
175k
175C
175F
1762
17464
17464
1767
18467

8D
Cé
8D
8D
Cé
8D
AL
og
g1
27
BD
20
39
og
7¢C
BD
As
g1
26
31
=1
39
g1
26
o
AL
81
27
39
7C
BD
D1
2E
3%

1€
oD
ICh
18
17
29
00

oD
0%
0320
Fa

009D
0320
00
on
03

20
EC

00
20
F9

o0o°D
031E
oD
Fé&

(1947)

PS5

P&

P2

FEND
PUNZ

PUNSF

PUN1

TE1
TAB
DSRBUF

DOBBUF
FREE

BSR
LDA
BSR
BSR
LDA
BSR
LDA
INX
CMF
BER
JSR
BRA
RTS
INX
INC
JSR
LDA
CMP
BNE
INS
INS
RTS
Cp
BNE
INX
LDA
CMF
BEQ
RTS
INC
JSR
CMF
BGT
RTS
RME
RMB
EQU
END

PERCOM 4800 ASSEMBLER PAGE

PUNSP
#13
TAB
FUNSF
#23
TB1
0, X

#$D
PEND
OUTCH
P2z

FLDCNT
OUTCH
o, X
#$D
PUN1

“(’
PUNZ

0, X
*-"
PUNZ

FLDONT
ouTS
FLDCNT
TB1

256
256
*

00 ERROR(S) DETECTED

SYMBOL TABLE:

ASM
EYTCNT
DOBCNT
DERBUF
EJSTR
ERRSTK
FINZ
FLDCNT
FREE
GETC1
GETL1
GTs1
IN4A
INITPR
LABEL

1628
0007
0048
17467
11D1
0100
QS0B
009D
1967
15SEF
15C4
1622
16A0
0000
004F

ASMERR
CONTRL
DOBPTR
DSRCNT
ENDFLG
FILTYP
FIN4
FND222
FWDCAL
GETCZ
GETLZ
GTSZ
INac
INITRK
LBLREG

1648
04BZ
0049
009C
0058
000A
o518
0oca4
coz21
15FA
15Dé
1626
16BS
coz7
0040

BAKLNK
CcVTDTS
DRV
DSRFTR
EOT
FIN
FINS
FNDLBL
FWDLNK
GETCZ
GETLZ
GTSCTR
INADEC
INPCON
LBLEND

FIND OPERAND FIELD

TAR TO COLUMN 13

FIND COMMENT FIELD
TAB TO COLUMN 2=

PRINT UNTIL CR

FRINT UNTIL SFACE FOUND,

FIND NEXT FIELIL
AND RETURN

EARLY RETURN ON CR

0003
C34B
0000
00%9A
0004
04Dé&
0503
0905
0005
15FF
15D7
14601
169D
E1AC
0042

BUFCNT
DOBBUF
DSKOUT
OVSTAT
ERRFTR
FINZ
FINé&
FNDOFT
GAFX
GETCHR
GETLIN
INi
INCHAR
INTDEF
LINCNT

00A7
1867
0323
CCcoz
0085
Q4FF
Q520
0%91F
051A
1508
15C1
1690
1692
QZE&
Q0AL

<

-



TSC ASSEMBLER FATCH VER 1. 4 FERCOM 4800 ASSEMELER FAGE 10

LINFTR 0080  LIST  QOAE  LSTSEC C31F  MAIN 0300

MODFY — QOAE  MON 031E NOERR4  04A4 OBJEUF  OOE4
OEJCOD 1489 OBJDRV OQOBC  OBJECT 0046 OBJGEN  OZEF
DEJINT 0062 OBJFTR 0089 OPCNT 0090 OFCODE  QO7E
OUTCH 0320  OUTCON  E1D1 ouTS 0Z1E PLINIT OZZé
F2 173%  PZINIT O36F PZX 1673 Fa 14FE
FAFLG  00SD P4 1717 PS 1727 P& 172D
FAGEND  O0AC PAGER  OOE1 PARSE  OB7S PAS1 1440
FASZ 1464  PAS3 1670 FASONE  OZSE FASS 00SF
FASS1 0395  PASS11  03AA  PASS1Z  O3E1 PASSIS  OZES
FASSZ  03C7 PASSZA 0309  PASS2C O3FZ FASSZX OZES
FASSZY 0303 PASTWO  03C1 FC O04E FCRLF  O7BA
FDATA  O7AE  PEND 173F PRFLG  00SS FPRTOEJ 1600
FRTFAS 16BF PRTSRC 1606 PRTX 140A FUN1 1750
FLINZ 1740  PUNZ 1754 FUNSF 1747 FUT1 158E
FUITZ 159F PUTS 1SE7 FUT4 15EF PUTCHR 1577
FUUTERR  1SBC FUTLBL 08AZ @TEMFZ 0079 RODSEC — COOC

SHORT 0422 SOURCE 0044 SFSAVE 0047 SRCEBEG  0Z20
SRCDRYV  QOgE SRCFIL  Q0AZ SRCFTR 004D SYMBEG 1970

SYMEOL  OOAF SYMEND 1FFF SYMGEN OS5E TA 0014
TAE 1742 TAFE QOEZ TAFECF 0404 TEL 175C
TRGTAD 0008 TRKSEC 0001 W 0014 TYFPERR (3253

WRTSEC  COOF XTEMFZ 0Q&D



FERCOM DATA CO. TM~LFI~400-04
LFO-400 FLOFFY DISK SYSTEM

TECHNICAL MEMO MARCH 31s 1978

SUERJECT: A LOADER FOR LODADING MOTOROLA ASCII-HEX OBJECT FILES FROM
DISK INTO MEMORY.

THE OEJECT CODE OUTFUT FROM MOST 6800 ASSEMBLERS IN IS THE MOTOROLA
ASCII-HEX FORMAT. SINCE THIS CANNOT BE LOADED DIRECTLY INTO MEMORY
FOR FROGRAM EXECUTIONs FILE MUST RE TRANSLATED INTO RINARY MACHINE
CODE AS IT IS LOADED. THE ATTACHED ROUTINE FERFORMS THIS FUNCTION
ON ASCII-HEX ORJECT FILES STORED ON THE FERCOM LFD-400 DISK .

ALTHOUGH THE LISTING OF THE HEX LDADER WAS ASSEMBLED TO ANDRESS
$2000, THE ROUTINE IS RELOCATABLE ANI' MAY EBE FLACED ANYWHERE IN
MEMORY. THE ROUTINE AND ITS BUFFER REQUIRE 510 BYTES OF CONTIGUQUS
MEMORY. THE ROUTINE ALSD USES 16 RYTES OF THE MONITOR RAM ($A04A~
$A059) FOR TEMFORARY FOINTER STORAGE.

THIS LOADER ROUTINE IS ALSO USED TO “OVERLAY® THE EDITOR- AGSEMRLER »
ANDI BASIC FATCHES DESCRIRED IN EARLIER TECHNICAL MEMOS AN CONTATINET
ON FERCOM ‘SOFTWARE DISKETTE #1°. IF YOU DO NOT HAUVE CGOFTWARE
DISKETTE #1° ENTER THE LOADER CODE RY HAND USING THE ATTACHED LIGTING.
SAVE A COFY ON DISKETTE.,

USING THE LOADER

LOADI THE DISK-HEX~LOADER FROGRAM INTO THE COMFUTER USING MINIDOS(TM) .
SINCE THE ROUTINE IS RELOCATARLEr IT MAY EE LOCATED ANYWHERE IN
MEMORY AWAY FROM FOTENTIAL INTERFERENCE.

WHEN YOU JUMF TO THE STARTING ADDRESS, THE LOADER WILL REQUEST A FILE:
ENTER THE FOUR DIGIT DRIVE AND SECTOR NUMEER OF THE ORJECT FILE YOU
WISH TO LOAD. THE DRIVE WILL START AND WHEN THE LOAD 15 COMFLETED
THE LOADER WILL AGAIN REQUEST A FILE. IF YOU DO NOT WISH TO LOAD
ANOTHER FILE STRIKE THE “ESCAFE KEY ON YOUR KEYEOARI: THIS RETURNS
CONTROL. TO THE MONITOR,

EXAMFLE

FILE? 1100
FILE? <ESC:x
$

IN THIS EXAMFLE, THE ORJECT CODE FILE ON DRIVE ONE BEGINNING AT
SECTOR 100 WAS LOADED., SINCE THE OFERATOR DID NOT WISH TO LOAD
ANYMORE ORJECT CODE FILES, THE ‘ESCAFE® KEY RETURNET CONTROL, TO
THE MONITOR.



{0001

(000%)
(O007)
(0016)
(OOFE)
(Coor)
(COLE)
((363)
(CO03)
(EO7E)
(E047)
(AD4A)

AD4A

AQAL

AOAE

AQAF

ADE0

AOE 2

LT

A0S
(2000)

2000 8E AQ7F

2003 8I 00

2005 30

2006 01

2007 A6 01

2009 B8R CH

200K E7 A0S

200E A 00

2010 89 00

2012 E7 A0S0

2015 BD (363

2018 FE A0S0

201K RO EOVE

FERCOM 6800 ASSEMRLER V2.0 FAGE 1

NAM HEXL.IIR VER 2.0
X COFYRIGHT (C) 1978 FERCOM DATA CO. INC.
X AllL RIGHTS RESERVED

X WRITTEN RY H.A. MAUCH
¥ MODIFIED FOR MINIDOS 1.4 AUG 20, 1978
3K K KK 3K K 5K 3K 35K K oK 3K oK KKK K 3K KK 2K K 3K K K KK 3K 3K oK 3K KKK OK KOOk KKK Ok KK

"% THIS FROGRAM READS AND CONVERTS THE ASCII-HEX

ORJECT FILE CREATED RY THE ASSEMRLER TO BINARY.
THE RINARY CODRE IS THEN STORED IN MEMORY FOR
FROGRAM EXECUTION. REQUIRES MINIDOS VERSION 1.4,

X

X

¥

X

X ALTHOUGH THIS LISTING WAS ASSEMELED TO START AT
¥ ADDRESS 42000y ‘HEXLDR IS RELOCATARLE AND MAY

X RE FLACED ANYWHERE IN MEMORY, CHEXLDR® AND ITS
X RUFFER REQUIRE 470 BYTES OF CONTIGUOUS MEMORY,

¥ CHEXLDRS al80 USES 14 BYTES OF THE MONITOR RAM

¥ ($A04A-$A057) FOR TEMFORARY FOINTER STORAGE.

380K 3K K KK 33K 30K 3K 3K 3K 3K K 3K K 3K K 3K KKK KK 30K 30K 30K KKK KK KK KK HOKKOKKOK X

TRESEC EQU $01
FWIOLNK EQU $05
BYTONT EQU $07

TW EQuU 516
EOF EQu $FF END OF FILE FLAG

ROSEC  EQU $L0O00
TYFPERR EQU $COLE
FCRILLF EQU $L363
CYTOTS EQU $CO03
FOATA  EQU SEOQ7E
RADDR  EQU $E047

ORG $A04A
DSKFIL RME
DERFTR RME
RYTECT RME
BUFCNT RME
RUFAIID RME
RUFFTR RME
ADDRES RME
XTEMF1 RME

PRI BRI ORI P e RGPS

DRG $2000
L.OAD LOg ¥HA07F SET S8TACK

RSK HERE THIS SEQUENCE FERMITS THIS
HERE THX TO BE LOCATED ANYWHERE

NOF

LIvd A 11X

Aln A FPROMPT-HERE

8TA A RUFADD+HL

LIy & O»X

ADC A #0

STh A BUFADD

JEGR FCRLF
L.IX RUFADID
SEGR FIIATA



201K
201F
2022
2025
2028
2024
2020
2O2F
2032
2034

20F7
2039
DOFR

2030

203F
2041
2043

2045

2047

2049

204%
2041
204F
2052

2004

20U6 7

DOEY
205 E
DO
BOGE

2060
2062

2065

2067
20469
2060
206E
2071

2074 1

2075
2OTT
2078
2079
20760
2078
2070
207E
207F
2080
2082
2004
2086
2088

08
FF
B
30

25

AQEO
EQa7
Coo3
38
01
AGAA
AQAC
01
AQAF

G4
C8
53
Fa
4
B
X9
3

Ok
COLE
P9

oc
AOG4
07
AOES

FE AQE4

09

02

OR
ne
30
09
0344

LOAD3E

LOan1

ERRE

ERR

TWORYT

ONERYT

GETHEX

INX
8TX
JER
JER
BLS
X
aTx
GYX
l.i&
5Th

BSR
BEQ
Mk
FME
KGR
RERD
£Mp
BEQ
el
BNE
RER
SUE
STh
RGR
BOR

D

1118
JEH

BRA

B&R
5TA
R&F
GTA
LIIX
RS
B
AL
AL
ASL.
AGL
TaR
RGR
AEA
RTS
RGR
BEQ
SUR
CMF
BLE

FERCOM 4800 ASSEMRLER V2.0 FAGE

BALDE GET FILE
CUTDTS

ERE

TRKSED

DSKFII.

NSKETR

¥1 ‘

RUFCNT

GETCHR
L.OAN
#5
LOAIS
GETOHR
L.OAD
kA
LOAT
#71
L.OANY
ONERYT GET BYTE COUNT
#2
BYTECT
TWOBRYT
ORERYT
BRYTECT
L.OADA
QX

LCrAT
B WHATT

TYFERR ERREOR TRAF
L.OAD UNSTRUCTURED RETURN

ONERYT
[0

ATHIRES
ONERYT

GETHEX

GETHEX

GETCHR

ERRE

K630 REMOVE ASCTT OFFSET
$@

GH1

”3



HEXL.IIR VER 2.0,

208aA
208C

208D
2090
2091
2094
2096
2098
2098
209N
209F
2041
2004
2087
2049
2040
20aF
2081
20R2
20R5
20R8
20R9
20RE
20R0

20D
20RF
2002

2004

2007
2009
20CE
20CE
20CF

2000
2001
2003
2005
2006
2007

80
39

FF
37
7
26
86

FE

27
an

28

FE
FF
Q&
R7
FE
fadb
08
FF
FE
33
81
oC
39

DF
FE
nF
BRI
25
DE
FF
ocC
39

46
49
4%
20
04

00

07

AQSE

AO4F
16
FF
A4C
18
1E
C1
AOS0
AOS2
07
AO4F
AOS2
00

ADS2
AQGE

FF

01
AOSO
16
coot
06
05

AO4C

4AC
3F

ERROR(S) DETECTED

- GH1

GETCHR

GETC1

GETCH

¥ GET A

¥ ON ENTRYs

GTSCTR

GTS1

FROMPT

RUFFER

SUR
RTS

68TX
F&H
DEC
ENE
LI
L.I0X
EEQ
BSR
RCS
LI
8TX
L.DA
STA
LOX
LA
INX
5TX
L.IX
FUL
CMF
CLC
RTS

¥7

XTEMF1

BUFCNT
GETC1
*EOF
NGKFPTR
GETC2
GTSCTR
ERR
BUFADD
BUFFTR
BYTONT
BUFCNT
BUFFTR
O X

BUFFTR
XTEMF1

FEOF

SECTOR OF DATA

5TX
L.IX
5TX
JBR
BCS
LIX
STX
CLC

RTS

FCo

FCR
RME
END

X CONTAINS

TRKSEC
RUF ADD
TW
ROSEC
GTS1
FWILNK
NSKFTR

'FILE? ¢

$04

256

SAVE INDEX

SAVE K

BUMF DISK RUFFER COUNTER
BRANCH IF NOT EMFTY

END OF FILE DEFAULT

BRANCH IF END OF FILE
GET NEXT SECTOR
ERANCH IF ERROR
FOINT TO DISK BUFFER

GET RYTE COUNT

GET DISK RBUF FTR
GET CHARACTER

RESTORE B

FROM DISC

TRK-SEC

SET UF DISK HEADER
SET UF TARGET ADDRESS

READ THE SECTOR
RRANCH IF ERROR

FUT IN DISK FTR



-

(AO7F )
(EOE3)
TEQ7ED
(EQCH)
(EOCA)
EOCC)

(CO0CH
(COLED
(o221
(Coz?)
(C3R24)
(C363)
(CEALD)

(OOGCOD
(o001
{O003)
QOO0
(OOLA)
(O010)

(31000
0100 8E AQ7F
0103 BRI CO27
0106 BD C363
010% CE 0258
010C BRI EOVE
O10F BI ELAC
D112 81 59
0L14 26 01
0116 4F
0117 R7 Q2DF
Olla RO 0363

cory
il L.

NAaM

RIGHT

TM-LFD-400-12
LFD-400 FLOPPY DISK SYSTEM
October 26, 1978
FERCOM 4800 ASSEMELER V2.0 PAGE 1

DISKMARF VERSTION 2.0
(Y L9THR OPERCOM DATa CO. ING.

RIGHTS RESERUVED

WRITTEN EY
FIOATIONG BY HoA. MAUCH

¢ MOGT

ke WIER

MODTETED FOR MINIDOS 1.4 AUG 21 1978

***k***************f*******

THIS
CONT

Uﬁ?ﬁ CONTENT OF THE
T OFORMATS . UFON ENTRYs THE PROGRAM WILL

Cof Y
OLT

383 R HOK O HORSOKOR KR KOKK

FROGRAM FROVIDES A MEANS TO STUDY THE
ENT OF Trfe s

NISK

CE R }P‘NT‘ QLT THE
COHMEANER &% WELL A% THE
SECTH T ROTH HEX AND

DISK ¢
THE ¢

MAF-HEADER ONLYT (Y OR N)

VORESPONSE WILL SUPFRESS THE DATA FRINT

AND

%

¥

¥

¥

*

¥

*

¥

* CONTENTS OF
¥

*

¥

*

*

*

* WILL, ONLY FREINT THE HEADE
¥

R OINFORMATION.

S 30 o o 3K R oK K K SR KK OB Sk KRR HOK S OHOK R KHOROK A OKOROR kKoK K

GTACK
MON
FIATA
OUT4HS
DUTRHS
AT
INEEE
OUTCH

INUFM
INTTRK
FRTSEC
FCRLF
INDTS

DRy
TRRSEC

Eriu
Eau
E)U

RAKLNEK EC

FUWDLNK

- TW

LCOUNT

M1

ORG
1.8
JER
JER
LIiX
ISk
JOR
M
BNE
CLE
STé

JEHR

ﬂl!ﬁ[
HELDL

$CO0C
CHCOLE
$C021
$CO27
HCI24
$C363
EIMCE Y

C %0

$01
HO3
H$OH
1 &
ié

0100
F#ETACK
INITRE INITIALIZE DRIVES
FORLF
FMAFMGG PRINT "DISK MAF-HEADER ONLYT (Y OR NY'
FIATA
INEEE TNFOT RESPONSE
7Y
Ml BRANCH TF "NOY
DATFLG = O IF HEADER ONLY
DATFLG
FORLF



IISKMAF VERSION 2.0

011N
0120
01323
0126
0128
012K
012D
0130
133
0136
0139
Q13R
013K
0141
0144

0147
Ql4a
Gl4n
01 4F
0150
0152
0153
0154
0156
0159
Q1SR
15K
Q140
0163
Q0165
0168
016A
0160
01s8E
0170
0172
Q175

Q0178
0178
O17E
0181
0184
0187
018a
018C
Q18E
0191
0193
0195
0198
01l9R
019C
012D
019k

CE
Bl
RI
LE
-

R7
RD
B
CE
ED
FF
DE
IF
ED
LE
nF
B
FE
08
08
08
08

0278
EO7E
C369
01

02E1
00

O2EQ
0287
EOQ7E
2369
01

O2E3
C3463
0296
EOQOZE

0RE7
OF

00

Fe
02E1
01
O2EQ
00
02ER
1é
Cooc

11

05
0hA
03
06
COL1E

L EOE3X

O2E7
L3463
0201
0001
EOCSH
O2ES
03
01
0201
05
01
0201
O2ES

L.OOGF

E 0000

‘LUP1

LOF3

LOF4
LOFS

LOX
JER
JER
LI1X
GTX
LA
SThH
11X
JER
JBR
LIX
5TX

B 11

L.IX
JEBR

SR
L.I0X
L.DA

2R

5ThH
INX
nEC
EBNE
D ¢
5TX
L.DA
5TA
LIX
5TX
JER
RCC
CMF
REQ
CMF
RER
JOR

JHF

STA
JER
JER
L.IX
JBR
5TX
L.OX
85TX
JEGR
L.IX
8TX
JGR
L.I0X
INX
INX
INX
INX

FERCOM 4800 ASSEMBLER V2.0 FAGE 2

FETMESEE
FOATA
INDTS
TRRKSEC
CURAD
nRY
NRVTMP
ELETMEEG
FOATA
INDTS
TRESEC
ENDADD
FORLF
FHEIIMSG
FOATA

ERR
*0
4Ok

Qs X

LOFL
CURADD
TRRKSEC
DRVTMF
LRV
FRUFFER
TW
RDSEC
LOFS
#3
L.OF4
#3
L.OF 4
TYPERR
MON

ERR
FCRLF
FRSEC
FTRRSED
OUTAHS
XTEMF
BAKL.NK
TRKSED
FRSEC
FRWIOLNK
TRKSEC
FRSEC
XTEMP

FRINT *FIRST SECTORT"

GET STARTING SECTOR

SAVE STARTING SECTOR A8 CURRENT

FRINT "LAST SECTORT®

GET ENDING SECTOR

SAVE IN ENDING ADDRESS

FRINT HEADING

CLEAR FREVIOUS ERRFOR CONDITION
ZERD SECTOR HEADER LOCATIONS

SETUF BUFFER AS TARGET ADDRESSH
READ THE SECTOR

BRANCH IF NO ERRORS

READ ERRDRT

BR IF READ ERROR

EMFTY SECTORT

BR IF EMPTY SECTOR

ALNRESS

FATAL ERRORy ANNOUNCE AND TERMINATE

SAVE ERRORS (3 AND 5) FOR LATER

NUMBER
IN TS

FRINT QUT CURRENT
FRINT OUT CURRENT

SECTOR
SECTOR
SAVE

LOAD
FRINT

HEADER ADDRESS
RACKLINK FOINTER IN X
OUT BACKLINK FOINTER

LOAD
PRINT

FORWARD LINK FOINTER IN X
OUT FORWARD LINK FOINTER

RESTORE HEADER ADDRESS

INCREMENT X FAST RBF AND FF

FORMAT



DISKMAF VERGTON

O19F
01a2
OLAG
O1A8
QLAY
O1lan

01 AN
G1ERO
Q1E2
Qlp4a
01k
O1RY
O1RER
O1RE
0101
Q13
01C%
QLE?
010CA
Q10
QLCF
011

Q14 K
oLn? 7
010 :

o106
01 DE
O1EL

O1E4 |

DLEAS
O1LE?
Q1ER
Q1EE
O1LFG
Q13
QL&
O1F8
O1LFER
O1FE

0201
Q204

0207
0204
0RO
0210

B
ED
B
0
08
B

Bé
27
81
26
CE
20
G
B
20

EOCH
EQCg
EOCA

EOCH

Q27
i1
0
0%
Q2RR
19

O
Q203
EOFE
O
b
Q2N
EQ7E

e

02

29

E 02k
- 02E3

03
EOQE3
0%

o2l

L0

02k
QANF
06

Q94
EQZE

7E 0147

0213 7F

0216
Q219
0210
O21F
QR332

0224

£363
0PES

02Es

EQCA
Eoce
O2EQ
10

EQLA

2.0

LOF&

O

LOFLO

LOF 1L

LOFL3E

L1 4

LOFLE

FRSEC

FRTOAT

FRTL

FRT2

FERCOM 6800 ABBEMRBLER

OUTAHS
DUTAHS
UT2HS

DUT4HE

ERE
LOFLO
R0

LOF &
FRETHMGE
LOFH
PP TME
i T i
LOFLE
BAKLME
LOFL
FETART
FOaTA

F W I NI
LOFLZ
M

FOATH

DATFL.G
LOF12
FRTOAT
CLRA T
ENIIATI
LUF14
ML
FUITH.NE
Funcal.
FRIDNE
CUREATIT
DATFLG
LOPLS
FEHEDMS G
FIATA
LOOF

PFRTSED
auTs

FRUFFER
BUFFTR
FCRLF
FCRLF

L INHDR
1. TMHDR
OUTIHE
QUTS
BLUFFTR
#COUNT
OUT2HES

Y2.0 FaGE 3

FRINT
FRINT
PRINT
GR TR

RYTE COUNT
MEMORY ADDRESS
FILE TYPE
DR

FRINT POSTAMBLE

GET EREQR CONMDITION (TF ANY)
RREANCH TF MOt {1

CHECK FOR REAT
BEOLF MOT
FrRINT "EAT DATA"

Fhe Iy "EMPTY SECTOR®

ITF BACK FOINTER =0y ANMOUNCE STaART

FRINT "START"

FRaMT RN

TFOFORMARD POINTER = O

FRINT "ENDT

HMEADER ONLY
Uate Mak

BrOITF
FRINT



DISKMAF
0228 26
0224 RD
0221y FE
0230 Cé
0232 A6
0234 B4
02346 81
0238 27
023A 81
0230 24
023E 86
0240 BRI
0243 08
0244 GA
Q245 26
0247 FF
024 BD
0240 6
024F FR
0252 F7
0255 24
0257 39
0258 44
02359 49
025k 4F
Q250 4D
Q25F 50
0261 48
0263 41
0265 45
0267 20
0269 4E
026R 59
026N 20
O26F 59
0271 4F
0273 20
0275 29
0277 04
0278 46
0279 49
027R 53
0270 20
O27F 45
0281 54
0283 32
0285 20
0286 04
0287 20
0288 4aC
0284 53
028C 20
O2BE 45

0290

54

VERSION

Féa
EOCT
O02E9
10
00
7]1:’
7F
04
20
02
2E

E1Dnil

ER
O2ES
C363
10
02ES8
ORES
RF

53
20
41
20
45
44

o

&l

4F
AC
3F
28
20
52
AE
20

92

54
53
43
4F
3F

41
4
53
43
4F

2.0

EBNE
JER
LIOX
L.DA
FRT3 LA
AND
CMF
RER
CMF
BHS
FRT4 LA
FRTS JER

INX"

LEC
ENE
STX
JEGR
LIA
AL
STA
RCC
RTS

¥ MESSAGES
MAFMSG FCC

FCR
8TMSS6G FLC

FCE
LBTMSG FCC

D>

>

>

E
3]

FERCOM 4800 ASSEMELER V2.0 FAGE 4

FRT2

ours

RBUFFTR

FCOUNT

0sX .

¥67F MASK FARITY RBIT
*%7F

FRT4

$$20

FRTS

*,

OUTCH

PRT3
RUFFTR
FORLF
FCOUNT
L INHIR
L. INHDIR
FRT1

/DISK MAP-HEADER ONLYT (Y OR N) /

4
/FIRST SECTORY /

4
7/ LAST SECTOR? /



NISKMAF VERSTION 2.0

0292
0294
0295
Q296
Q297
0299
0294
Q29R
0a2eN
Q29F
02nl
0203
03209
O2A7
O2NG
Q2AR
Q2an
QA
O2R1

Q2R3

Q2RG
O2R7
QIRY
O2EA
02BR
Q2RC
O2RE
0200
Q202
o204
020
0204
0208
020A
0200

N2CE 5

Q200
odeh vpes
0213

Q24 F
0206 4

0208
Q209
Q20A
Q2R
0200
O2E

ORNE
OREO
0RE1
ORE3
0DES

COREY
02ES

e o

20
04
on
0h
00
53
4%
20
54
20
42

20

4
20
42
20
44

3F

44

FOR
HEDMEG FOR

FOC

FOR
RADMSG FCC

FUR
EMTMEG FOO

FOR

STaRrT  FLCC

ENTI

FCR

DATFLG RMR
DRYTME RME
CURAID RME
ENDALD RME
XTEMF  RMR
ERR MR
LINHIN RME
BUFFTR RME

FERCOM 4800
4

O $OA 00

JBEC DTS BFOFP

4
ZBAL DATA

4
JEMPTY SECTOR 7

4

SOSTART 7

FEND /

AGHEMBLER

REOADDR TY POST/

V2.0 FAGE

5



DISKMAF VERSION 2.0 FERCOM 4800 ASSEMELER V2,0 FAGE 6

O2ER BUFFER RME 256
00 ERROR(S) DETECTED



FERCOM DATA CO. TH~LFII-400-13
, LFD=-400 FLOFFY DISK SYSTEM
TECHNICAL MEMO August 14y 1978
SURJECT! A memory test to determine if s disk resd errov (error 52
ig caused by bad memors.

Urlike other disk orerating swstemsy MINIDOS (TM)Y werforms 3N
error check following s dishk read oreration over what is actuallw
stored in memory rather than the dats coming from the dish. For bthis
reasony resd errors (error #95) maw occur if thers is 8 Fault in Lhe
mainfroame RAM. The memorw tests MEMCON and ROBIT sre worhhless i
Pimding anwthing other than deasd dats bits or lover asddress Tinmes.
COAT arnd SUMTEST are dgood but CDAT has two drawbacks. One i bLiwe
sattern used is Fived — it would be desirable Lo st least tLest
the comeliment ratterm 8s well. The other is bthe londg Lime b s
a 4K block of RAM with Just one sattermn. The Gallosing Memors T
described helow addresses these sroblems and introduces acai bl omneg!
memors activitw for s more comrlete test.

The Gallosing Memorw Test checks for the influencing of the
cornternts of cells in & RAM chirp when storing in arnothey cell. The
erogram itself is loaded in the first 204 butes of RaM (D020 OGFF )
and can be run with either MIKRUG (TMY or SWTRUG (TMY . The test
asks for a START address and an END addre . The END address mush
he greater tham the START address. 912 bwte Dlocks are Lestad ann
each block bedgins 296 bwtes Ffrom the laste wroviding averlaseins
testing. This is not as thorough as CDAT drn checkins IR or 4K chiivs
hut does check memorw in the manner the disk i weing it. Eaeh bhloeck
is tested with a backdground of 00 and FF.

The mrodgram executes an SWI whern & error is deltected. Accumyl ator
E contsins the background ratterns the X register contains Lhe
address at fault and Accumulstor A contains the sattern read Trom that
arddress if the address is 8 bachkdround sddress. It it was bthe
base addressry Accumulator A will contain the comseliment of bthe
contents of that address. In either csser A& should have beern woygal Lo
B and the exclusive or of the two will soint to the bhit(s) dn error.

After each 512 bute block is testeds & *47 is srinted. When
the end of the test is reachedr & "/" is srinbed and Lhe srosran
Wwill sromst the user to enter mew 8TART and END addresses. LT locstion
location labeled "RUMF®" is chandged from s CMFR Lo sn TNCHy all 206
rpssible backdgrounds will be trieds however the execution Limes will
irncrease bw & factor of 128. -

332

EXECUTION TIMES SIZE T IME

254 A BEC.
(two hackground IK 464 wec.
ratterns) 4K X mime AbH sec,

K



GALLOFING

MEMTST VER 1.1

(EOE3)
(E047)
(EQ7E)
(E1nL)
(C363)

(G020
(0022)
(0024)
(0024)
(0028)
(002A)
(Q030)

0030
Q033
0034
Q039
QO33R
003n
0040
0043
0044
0044
004R
0046
004F
0051
0053
QOLE
Q057
0059
Q0GR
Q03I
Q0GF
0061
0063
0065
0067
0069
0061
006D
006F
0072
0074
0075
0077
0079
QO7R
0070
007F
0081
0083
0085

CE
Bl
BN
It
nE
CE
Bh
B
T
B
P
8B
97
94
89

9

@1

Lo 14
25

26
?6
?1
25
96
97
?6
97
8n

86
BRIV

?6
4C
®7
@1
25
26
P64
@1
25
86
BRI

2R

0004

EQ7E
E047
28
24
00IN1
EQ7E

24
0363
25
FF
27
24
01
24
24
10
06
27
2R
08
26
26
2R
27
ip

E1D1
24

24
24
no
06
25
2R
ce
2F

E1Dl

EQ47

SHORT

-~ NXTELK

NAM GALLOFPING
X SWTBUG ROUTINES USED
MON U $EOE3
BADDR  EQU $EQG4A7
FOATAL EQU SEQ7E
OUTCH  EQU BELIN
FCRLF O EQU 0363
¥ REGISTERS
I EQu $0020
$0022
$0024
#0026
0028
F002A
0030
$5M
FOATAL
BRADDR
BEG
REGALD
FEM
FIAaTAl
RADDR
ENI
FCRLF
BEGADIH1
FEFF
ENDADD1
REGADTD
401
ENDADD
END
NXTERILLK
SHORT
ENDALL+ L
ENINE1
NXTELK
END
ENDIADD
ENIH-1
ENDALD4 L
Gall.0F
BB
QUTCH
REGADD

J EQu
REGADD EQU
ENDADD EQL
REG EQu
ENT EQL
‘ ' ORG
L.
JBR
JER
STX
5TX
Lox
JER
JER
8TX
JOR
LI
AL
8TA
LA
ARC
BTA
CMF
RBLO
BNE
LI
CHMF
BLO
L.IA
5TA
L.1A
CSTA
BSR
LDA
JER
DA
INC
STA
[ MF
RO
BNE
LI
CF
RL.O
LIa A
JBR

START

NEWERLK

DD IDDDDD

> D

DD D

>

REGADD
END
NEWBLK
DONE
BEGADD+1
ENDE1
NEWERLK
FH2F
DUTCH

DD >D>

D> D

DONE

FERCOM 6800 ASSEMBLER

MEMTST VER 1.1
MONITOR
ROUTINE
ROUTINE
CHARACTER OUTPUT
FRINT CR-LF

RETURN ADDRESS

TO FRINT MSG
ROUTINE

ADNDRESS OF
AINRESS OF
FIRST ADDRESS
LAST AIMRESS
FIRST ANDRESS
LAST AIMRESS

FOREGROUND
BACKGROUND

TO BE
T RE
ASK FOR START ALDRESS
GET START ADDRESS
MOVE TO START ANDRESS
ALSO INIT RBEGIN ADDRESS

ASK FOR END ADDRESS

FRINT CR-LF

ENDARD = BEGADD + 511

IS ENDADD = ENDT

IF 80y SET TO END

N0 NEXT
ﬂ.+ll
QUTRUT & + EVERY BLOCK

G912 RBLOCK
ADD 256 TO BEGALD

I8 BEGINNING » ENDT

FRINT / FOR FASS AllL

V2.0 PAGE

TO GET 4 HEX DIGITS

IN TEST BLOCK

IN TEST BLOCK
TESTED
TESTED



GALLOPING

Q08Y
O08A
Q08R
008n
QOBF
0091 .
Q093 08
0094
QOR4
POy
0O9A
QOPR
QO
QOPE
QOPF
00a1
Q0A3
D0H%
0006
Q0n7
QO”Y
O0AR
O0AD
QOAE
QORO
QOR2
QOR4
ODORG
OOR7
QORY
QORR
QORI 27
OORF
QOCO
OooC?
O3 |
Q004
Q0L &
00CH B
OO0y

20
13

THE

DOCH H2 °

o0Cn
OOCE
O0n0
G0Nl
QOn2
0064
QONé
oong 20
OOy

MEMTST VER

fé

GalLOF
NEWRG
INET

24
00
26

03
TNITX
NEWT

NEW.

......

GRIF

1
00

13
26
EA
20

26
nn
FE
03
BUMP
oy
Fass
ERROR
0f S
00

41

2

4%
44
30

ERROR{S)

1.1

B
CLR
LY
5Ty
X
REQ
INX
BRA
LI
8TX
TRA
(0
STl
INX
8TX
LI
LIy
Om
CRa
BNE
LY
LA
Cha
BNE
X
BN
L.IX
INX
(I 4
BNE
M
BEQ
COM
BRA
RTSH
SWI
FIgk
FIg
Fee

T3 03
jgp sal

FOR
ENT

J3]

3]

A

I

A

B

B

LGETECTED

FERCOM 4800 ASSEMRBILER

START LOOF ON
BEGALID
O X
ENDAnD
ITNITX

INTT MEMORY

WY

BEGADD

I SAVE
GET

INITIALTZE X
MEL T
BACKGROUND
QX SET LIT 74
A SR
I
e X

NEW 3 ATIDRE

FETOH LI

MAaKE SURE I
ERROR
o
O X

CHEDK FOR DI
FREOR
FRDALD
NEW.J
I

s J o=

ENDALD
NEWT
FHFF

FASS

I8 1T = ENMD ADDRE

TG RAOCKGROUND =

LANGER I

NEWRG

HOTIOA
$O000
SSTART = /

A BN = A

4

AGKITHG FOR
BACKGROUND
TO BACKGROUND FATTERN

COMPL. .

0o

STILL

THIS

V2.0 FaGE 2

NEW ADDRESS

ADGRESS

OF BOCKGROUND

~

COMPL . OF BAKGHND

= BACKEROUND
ENT ADDRESST
597

B

-

5 INCR

LIMITS



(0001
Q005D
(GOQ7)
(016D
COOFF)
(QOOM)
(OO0
(CO0&)
(OO
CCoL2)
(0152
(T353R
(C3&63)
(C36R)
(EQ7E)
(EO047)
(AD4A)
AGAN

- ADAL

AQAE
AO4F
AQTO

AOL4
ADS &
ALY

(2000)

2000 20 21
2002 39

2003

2023 8E AO07F
2026 8I DA

TM-LFD-16
LFD-400 FLOPPY DISK SYSTEM
October 26, 1978

FERCOM 4800 ASSEMEBLER V2.0 FAGE 1

NAM FRINTOUT  VER 1.1
¥ COPYRIGHT (C) 1978 PERCOM DATA CO.
¥ all. RIGHTS RESERVED
X WRITTEN RBY H.d. MAUCH
¥ REVISED sl 22y 1978
S8 KOK 30K 30k SOk 0 SRR 3R ROk SKOOKR s SKOR 3Kk K K SHORHOK S HOK SO ok O O Rk
THIS FROGRAM I8 USED TO PRINT QUT THE  CONTENTS
OF AN ASCIT FILE FROM THE PERCOM LFD-400 DISK
T OTHE SYSTEM FRINTER. THE FROGRAM IS5 DIH!&NFM
TO CPAGENATE® THE FRINTOUT ANI GUF &
CHARBAGES RYTES WHICH MAY BE INSERTEI
EXQTITOR AT THE BEGINNING OF EACH LINE.

INC S

SRFACE HAS RBEEN PROVIDED FOR FRINTER
CINTFTRY AND PRINTER QUTFUT
TO ANART THE FROGRAM TO A
IMTERFAG FROGRAM ENTRY
ANDRESS 16 AT CLOADY . THISE PROGRAM I8 RELOCAT-
ARLE AND MAY RE LOCATED ANYWHERE INM MEMORY.
REQUIKES MINIDDS VERSION d-2 e\
*********************Y*#W**#W***##*#***#*****W?**
DTRSBEC EQU $01
FRWILNE EGU FOU
BYTONT EGU 07
TW g $16
EOF Eead) BFF
LF E QL 0
CR EQu $ON
GTRO NN $C00S
ROSEC  EQU HBLOO0
DRIVE  EQU $CO12
MOTOR  EQU $COLE
TYFERR EQLU $0353
FORLF EQU HCELE
CYTDTS EQL $LIER
FoaTea  EQU $EQ7E
BRADDR EQLU $EOA7

ORG $A0ANH
DERFTIL RMR 2
DEKFTR RMRE 2
BRYTECT RME
BUFCNT RME 1
BUFALD RME 2
RUFFTR RMR 2
ANDRES RMR i
XTEMPIL RME 2
LINCNT RMRE 1

SUFFTCETENT
TNITIALYZATION
(FRINTY ROUTINES
UARTETY OF PRINTER

F3

ORG $2000
BRA
RTS
RME 32

NS #$A07F
BESR INTPTR

LOAD

INTPTR ROOM TO INITIALTZE PRINTER

L.OaAD SET STACK



FRINTOUT VER 1.1 ,‘. FERCOM 4800 ASSEMRERLER V2.0 FAGE 2

2028 8D 00 - ESR  HERE THIS SEQUENCE FERMITS THIS
2024 30 "HERE  TSX TO BE LOCATED ANYWHERE
202F 01 NOF -

202C A6 01 LIA A 19X

202E 8R EC Al A *#FROMFT-HERE

2030 R7 AOS1 ~ STA A BUFADD+1

2033 Ab6 00 LIA A& OsX

2035 89 00 AIC A #0

2037 RB7 A0S0 STA A BUFALDD

203A BD C363 JSR  PCRLF

2030 FE A0S0 LDX = RUFADD

2040 RN EOVE JSR  PDATA

2043 08 INX

2044 FF A0S0 STX - BUFADD

2047 ED E047 JSR  BADDR GET FILE

204A BI C36K JSR CUTDTS

2040 25 42 .~ BRCS  ERR

204F DE 01 : LOX  DTKSEC

2051 FF AO4A STX  DSKFIL

2054 FF A0A4C STX  DSKFTR

2057 DF 01 . INTDSK STX  DTKSEC

2059 RO CO12 JSR  DRIVE

205C RO CO1S5 JER  MOTOR

205F 25 30 ECS  ERK

2061 B CO06 JSK BTKO

2064 86 01 LIA A #1

2066 R7 AQAF 5TA A BUFCNT

2069 8 2R ESR  CRLF

206R 7F A0S8  FRINT1 CLR  LINCNT

206E C6 03 FRINT2 LIA B #3 GARBAGE CHARACTER COUNT
2070 80 50 FRINT3 BSR  GETCHR EYFASS GARRAGE
2072 27 AF REQ  LOAD ENDI OF FILE

2074 54 NEC B

207% 26 F9 ENE  FRINT3 NOT ENDI OF GARBAGE YET
2077 8N 55 FRINT4 BRSR  GETCHR

2079 27 A8 REQ  LOAD END OF FILE

2078 81 OD CMF A #CR

2070 27 04 EEQ  ENDLIN END OF LINE

207F 80 264 RGR  PRINT FRINT CHARACTER
2081 20 F4 ERA  FRINTA GET NEXT CHARACTER
2083 80 11 ENDLLIN BSR  CRLF

2085 81 34 CMF A #54

2087 26 ES ENE FRINTZ NOT END OF FPAGE YET
2089 8D OFR FRINTS RSR CRLF -

208R 81 42 CMF A *66

2080 26 FA ENE FRINTS NOT END OF MARGIN YET

208F 20 DA ERA FRINTI1 START NEXT FAGE

2091 BRI C353 ERR JGR TYFERR ERROR TRAF

2094 20 8I EBRA LOAL UNSTRUCTURED RETURN
¥FRINT CARRIAGE RETURN - LINE FEED

2096 86 OI CRLF LA A #CR

2098 8D .11 RSR FRINT

209A 86 0A LA A *LF



FRINTOUY

2090
QO$E
Q09F
2041
2002
2044
2087
2084
20aR
200K

200K
201N
2002
2005
2007
2009
2000
20DE
20EQ

20849
20EA
2OED
20F0
20F2
20F3
20F &
Q0FY
20FA
20FE
20FN

20FE
2100
2103
2103
2108
2104
2100
210F
2111
2114

2115

2116
2117
2119
2118
211C
2110

B
4F
81
4F
81
70
Bé
39
7E

FE
37

20
04

00

VER

O

0nA

07

AOEE

AOTEH

ED

AOT&

AQAF
14
FF
AD 4L
18
1E
aF

L A0E0
CAOTER

07

01

L ANEO

1é&
Coot
OF
05
AN4T
07
AOAF

4c
3F

1.1

FRINT  JOMP

GETCHRE STX

GETCL LY

GETCR2 ﬁDX

¥ GET A SEC

GTSCTR STX
LIX
87X
JER
RS
LI
G8TX
LI
aTa
CLG

GTS1 RTS

FROMPFT FCC

FCR
RUFFER RMR
END

)

H

FERCOM 4800 ASSEMBLER V2.0 PAGE :

FRINT
FRINT
FRINT
LINCNT
LINGNT

$ELDY
32

XTEMFL

BUFCNT
GETCL

ERR

BUF &0
RUFPTR
RYTUNT
RUFCNT
RUIFFTR
Qv X

BUFFTR
XYEMPL

FEOF

TOR OF DIATA

4

ERRORCS) DETECTED

DTREED
BUFALD
TW
ROSED
GTEL
FWDLNK
DBKPTR
RYTENT
BUFONT

FILET 7

$04

256

ROOM FOR PRINTER DRIVER

SAVE TNDEX

SAVE B

BUMF DISK BUFFER COUNTER
BRANCH IF NOT EMPTY

FEND OF FILE DEFAULTY

GET NEXT SECTOR
BRANCH TF ERROR
FOINT T DISK BUFFER

GET BYTE COUNT

GET DISK RBUF FTR
GET CHARACTER

RESTORE R

FrOM OISO
SET UPF DISK HEADER
SET WP TARGET ADD

READ THE SECTOR
FUT IN DISK FTRE

FICK UP RYTE COUNT
FUT OIN DISK BUF CNTR



PERCOM DATA CO. TM~-LFD-400-17
LFD~-400 FLOPFY DISK

" TECHNICAL MEMO OCTORER 12y 1978

SURJECT? LFI-400 CONTROLLER CARD THEORY OF OFERATION

The LFD—-400 Controller Card is designed to orerate a8s a memory
marred I1/0 device on the 58~50 Bus., It contains the hardware
recuired bw a CFU software intensive driver to interface to 10
sector hard-sectored Mini-Diskette drives,.

ANDRESS DECODING AND S88-50 BUS INTERFACE
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The LFD-400 Mini-Disk Controller occuries a 4K block of mairnframe
memory bedinning at sddress $C000. The first 3K of this block is
assigned to 3 1K ROM sockets. The last 1K is @gssidned to the
disk controller I/0 devices.

ICs K10 and BRll decode the address and valid address timins.
One sectiomn of A9 is enabled bw the outeyt of El1-8 and rrovides
the chir selects for the three 2708 ROMs apd the enable for the
I1/0 decoders. The outrut of EB11-8 is also combined with the R/W
line to enable the bus drivers when the controgller is addressed
during a8 read cucle. ‘

ICs B8 and RB%? further decode the address lines into 1 of 7
1/0 read functions and 1 of 5 1/0 write fumctions. The functions
are marred into memorw locations $CCOO0 through $CCFF. Since onlwy
the four least significant address limes are used in the decodes
the same set of functions rereat everw 16 locations in the memorw
address SFace from $CCO0 +to S$CCFF. The MINIDDS listing
identifies the srecific fumction address assignments.

ICs BRl1é and EB17 are Data Bus transceivers which buffer the
data lines. :

SECTOR-INDEX LOGIC
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The LFD-400 Controller Card srovides index and sector timing
information vie the sector-index lodic, A hard sectored diskette
contains 10 evenly sraced sector holes with an additional inde:x
hole in the middle of sector 0. The disk drive gZenerates a rulse
each time a hole is detected, Fy using a one~shot set for
arprodimately 70% of the time it takes the diskette to rotate
from one sector to the nextr the sector-index logiec on the
controller card serarates the index rulse from the sector rulses.

ICs Al and A2 serarate the sector and index pulses, The D
Flirflors in A2 are clocked bw the combined sector-index pulse
from the disk drive. When A2-11 is rulsedy A2-9 is clocked hish.
This transition tridders one-shot Al.

The outrut of the one-shot is feed back to the I inrut of
the first flirflor to inhibit retridgdgering of the one-shot when
an  index ePulse is received., Thus the one-shot trisders at the
bedinning of 3 sector and times out about 70% of the waw throusgh
the sector.



When the one-shot times out (areproximatelw 14 milliseconds) the
low-to~high transition at Al-6 increments sector counter A10 and
resets A2-9, If another rulse is received from the disk drive
before the one-shot times outr A2-6 is clocked lows causing Al0
to be reset to sector count 0. This signifies the occurrence of
an  INDEX rulse. Resetting th sector counter with the Index
rulse duarantees the sector counter will zlwaws be swnchronized
with the rhusical sectors. The count state of sector counter
(A10) can be read at memorw address $CCO02. The serarated index
and - sector rulses are availasble as bits 5 and 4 in memory
location $CCO3.

IRIVE CONTROLS

s asas Svaw Sowm ssee som sme sems swwy gees seev smte sowm smse
STmSSRSSISmREmass

The drive control section controls the drive motors selects
the desired driver and sters the R/W head from track to trachk.
Also status bits indicating the state of the drive maw be read.

The drive motor is enabled by a one-shot (A8) which times out
in two to five seconds., The CFU can tridgder this one-~shot bw
reading. memorw Jlocation $CCO05., Since the one-shot i
retridgerabler. the CFPU can keer the motor running by successive
reads of memorw location $CCO0S. The outrut of the one-shot is
available in the drive status word as bit 2,

The CFU can write into a2 redister at $CC03 which sets the
drive selectr the ster directionr and the ster line to the disk
drive., The drive select is written into bits 7 angd é6 as 8 binarw
code for drives 1» 2y or 3, This two bit code maw be read back
by reading memory location $CCO3. PRits 7 and 6 will be 2 cosw of
what wss writtens, A ‘17 written in the direction ster bit (bit
4) will cause the drive to ster in (towards track 34) when the
ster rulse is arplied. A ster rulse is serlied bwg writing first
3 ‘1’ themn a “0’ into bit 4 of memory location $CCO3.,

The CPU can read the drive status bits by reading memory
location $CCO03. PRits 7 and & 8are the drive select code Bas
described sasbove. BRit 5§ is the index rulse and bit 4 is the
sector pulse as described in the Sector-Index section., BRit 3 is
the write date flirflor. Bit 2 is the motor one-shot described
earlier in this section. BRit 1 is the TRACK 00 sense switch on
the selected drive. When this line is lows the drive is at trachk
0. PBRit 0 is the Write FProtect switch outrut from the selected
drive. When this bit is 8 0’y the digkette is write rrotected.

A6 is the drive control redister, A decoder in A9 decodes
the 1 of 3 drive selects. A% and A3 serve as line drivers for
the signals sent to the disk drives, Al2 dgates the drive status
bits to the data bus. -

DISK DATA CONTROLLER (DDC)
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The Dats Data Controller (DDC) handles the rrotocol between
the disk drive and the CPU. The Data Serarator lodgic surrlies
the Disk Data Controller with sersarated serizl clock and dats.
The Disk Data Controller in turn suprrlies the serial data to be
written to the disk.



The Disgk Data Conmtroller has three inerut redgisters a2t address
$CCO0 thru $CCO2 and two outeut redisters a2t address $CCO0  and
$CCO01., Address $CC04 is 2 single functiom control inrut to the
Iata Controller which ‘restarts’ the read data sunchronization
Frocedure., For more information zbout the Disk Data Controllers
refer to the descrirtion attached to thig memo.

DATA SEFARATOR
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The Disk Data Serarstor lodgic handles s8l)l clocking of the Dats
Controller as well as read data and reazd clock seraration. The
data format wused to record on the diskette is kroown as Ri-Fhase
or double frecuency., A clock rulse is written om the diskette
for everwy data bit. If the dats bit is a 17+« an additionasl
rulse is written hals-waw bhetween successive clock rulses.

Fart of IC Rl forms arn oscillator to srovide a 10Mhz clock

for the corntroller. ICs R3 and BS form 38 divider chain to derive
the data samerle window. IC R2 sunchronizes the imcoming dets

rijlaes Lo the 10 Mhz clock. If RS-12 is high when R2Z2-5 pulaess
B6~6 sets dataz latch B7-9, If B5-12 is low when RB2-5 rulsess
dats latch B7-9 is reset viz Bé&~3F and the timing cwele of RS s
resynchronized, This condition occurs if the incoming sulse is 2
clock rulse, The Disk Data Comntroller uses the outeut of data
latch B7-9 as its incoming serial dats and the outeut of BE-12 as
its imcoming clock.

E7-5 idis a one it memory of the wrevious datz bit which

faorces 5 to ‘st comrensate’ its  timing cwele, ‘Powst
Comerensation’ is  an adartive rsrocess which diminishes the

detrimental effects of a characteristic of hidgh density magnetic
data recording called ‘bit-shifting’,

BR4-12 and the ’divide bw 27 section BI are used +to
sunchronize RBS to the clock sulses, It BS dgoes throusth one
comrlete timing cucle without 3 clock rulse arrearing at  B2-5
the next pulse from the drive is assumerd to be a clock sylse, If
BS is mot im a erorer count state for a clock rulse 1s will be
reset via BSH—-13.,

Iuring 3 write cwcles the seriazl dats from the Rl2-46 is
sthared by combiming it with the write clock using sectiorns of R4
ard Bé., The result is 3 single rulse (the clock rulse) if  the
data bit is 8 ‘07 and two rulsesy the clock rulse and the data
rylser if the data bit is a2 17,



POWER SUFPPLY
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The +5 volt redulator is a8 conventional integrated circuit
redgulator. The -5 volt redgulator is 2 simrle ‘zener follower’
circuit with current 1limitindg via transistor Qf and 2 3.3 ohm
registor.,

In many SWTP 6800 computers the +12 volt surrly is not
sufficient to rfrorerlwy drive 12 volt intedrated circuit
regulators. Conseauently the +12 volt redulator on the LFD-400
controller is a srecially designed circuit which will function
with minimal resgulator voltadge dror., The 2 NPN transistors (Qn)
form a differentisl smeplifier which comrares a3 resistor divided
samrle of the redulator outrut voltade to the redulated 5 volts
on the base of the left tranmsistor. If the output voltade is
lowr the transistor arrandement is such that current flow throush
the rower transistor is increased. Tramsistor QrF and the 3.3 ohm
resistor srovide circuit current limit srotection.

ADJUSTHMENT
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The LFD-400 has onlge one adiustment; the Sector-Index rulse
serarator one-shot.

1. Insert a8 10 sector diskette in Disk Drive #1.

2+ Short the rositive (+) end of the larde carazcitor
immediatelw above IC A7 to Ground with a clir lead.
This rermits the drive motor to rumn continuouslw.,

3. Store 2 $40 in memory address $CC03 to select the
Disk Drive.

4, Examine memorw location $CCOS to start the Disk
Drive motor.

5, Connect an oscilloscore to IC ALl-8, Tridder Fositiver
Internal.

6+ Adiust the Trim Fot immediatelw above IC Al for a
14 millisecond rpositive rulse., The rulse should
rereat everw 20 milliseconds.
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FERCOM DISK DATA CONTROLLER (DDC)
Z-5023

The Fercom Disk Datz Controller (DIC) is 2 sindle chir MOS/LST device
which rerforms the servial to rarsllel and sarallel to serizl conversion
logic reauired to interface 2 buyte-rarazllel srocessor to 2 bit-serials
sunchronous Disk Dats Sustem.

The I[IDC consists of serarate receiver and transmitter sections with
inderendent clocksy data lines and status, Commorn with the transmitter
angd receiver are word lendgth and earitw mode. Data is transmitted and
received im g NRZ format st a2 rate eaual to the resrective inrut clock
frequenrcy. '

Data messades are Lransmitted as 2 contiguous cheracter streem: bit
gunchronouws with reseect to &8 clock and character sunchronows  with
resrect to framing or "sunc® charscters initializing each messade. The
unc  receiver comeares the contents of the internzl Receiver SYND Register
with the irncoming data stream in a2 bit transrarent mode. When a comsare
is mader the receiver becomes character sunchronous Fformatting 38 567 or

8 bhit cheracter for outeut ezch coharacter Lime. The receiver has  an
outrut buffer redicter a2llowing 2 full character time to traznsfer the dataz
outs The receiver status outruts indicate received data aveilable (RDA).

receiver over-run (ROR)» receive rarity error (FPE)Ys and sunc charazcter
received (SCR)., Status bits are availasble orm individuzl outrugt lines  andd
can also be multirlexed onto the outeot dats lines for bus ordgacdze

swatems., The data lines have tri-state outruts.

The DIC trensmitter outeputs Sede7e ar 8 bit charazcters with correct
sarity a3t the transmitter serial outeat (TS0). The tranemitter i
buffered to 3llow a full character time to resrond to g tramnsmitter buffer
emrty (TEBMT) recuest for data. Data dis  tramsmitted im 8 NRZ  formast

changing on the rositive tramsition of  the transmitter clock (TCFY)., The
character in the traznsmitter fill redgister is imserted . into the data
message  1if 2 date character is rmot losded into the trzremitter a2fter 2
TEMT recuest.
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Pin
(1)
(2)

(14)

(15)
(16)
(17)
(18)
(19)
(20)
(1)
(22)

(38)

(24)
(23)

©)

(6)

(36)

)

4

0]

Lable
GND

Vee
RESET

Do
Dl
D2
D3
D4
DS
D6
D7

TDS

TFS

RSS

TBMT

TSO

TCP

NPB

POE

Function
Ground

+5 VOLTS 5%

MASTER RESET A V|H initializes both the receiver and transmitter. The Transmitter
Shift. Register is set to output a character of all logic 1’s. FCT is reset to VoL and TBMT set
to VJH indicating the Transmitter Holding Register is empty.

The receiver status is initialized to a VoL on RPE, ROR, SCR, and RDA. The transmitter

“and receiver shift registers are reset to logic “0”’s. The sync character detect logic is inhibited

until a RR pulse is received.

DATA INPUTS Data on the eight data lines is loaded into the Transmitter Holding Register
by TDS, the Transmitter Fill Register by TFS, and the Receiver Sync Register by RSS. Data
is right jusitifed with the LSB at DO. For word lengths less than 8 bits, the unused inputs are
ignored. Data is transmitted LSB first.

TRANSMIT DATA STROBE A VjL loads data on DO-D7 into the Transmitter Holding
Register and resets TBMT to a VQL.

TRAMSMIT FILL STROBE A V][ loads data on D0O-D7 into the Transmitter Fill Register.
The character in the Transmitter Fill Register is transmitted whenever a new character is not
loaded in the allotted time after the TBMT is set to VOH.

RECEIVER SYNC STROBE A V]L loads data on D0O-D7 into the Receiver Sync Register.
SCR is set to VOl whenever data in the Receiver Shift Register compares with the character
in the Receiver Sync Register.

TRANSMIT BUFFER EMPTY A V(QH indicates the data in the Transmitter Holding
Register has been transferred to the Transmitter Shift Register and new data may be loaded.
TBMT is reset to Vg by a V[ on TDS. A Vjp on RESET sets TBMT to a Vgy.

TBMT is also multiplexed onto the RD7 output (26) when SWE is at Vi and RDE is at
VIH.

TRANSMITTER SERIAL OUTPUT Data entered on D0-D7 are transmitted serially, least
significant bit first, on TSO at a rate equal to the Transmit Clock frequency. TCP. Source of
the data to the transmitter shift register is the Transmitter Holding Register or Transmitter
Fill Register.

TRANSMIT CLOCK Data is transmitted on TSO at the frequency of the TCP input in a
NRZ format. A new data bit is started on each negative to posmve transition (VL to VIH)
of TCP.

NO PARITY BIT A VY eliminates generation of a parity bit in the transmitter and
checking of parity in the receiver. With parity disabled, the RPE status bit is held at VQ[..

PARITY ODD/EVEN A ViH directs both the transmitter and receiver to operate with even
parity. A V| forces odd parity operation. NPB must be VIL for parity to be enabled.

CONTROL STROBE A V| loads the control inputs NDB1, NDB2, POE, and NPB into the
Control Register. For static operation, CS can be tied directly to ground.



Pin

(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)

(35)

Q)

(25)

(12)

Label

RD7
RD6
RDS
RD4
RD3
RD2
RDI
RDO

FCT

RSI

RCP

RDA

Function

RECEIVED DATA OUTPUTS RDO-RD7 contain data from the Recelver Qutput Register
or selective status conditions depending on the state of SWE and RDE per the following
table:

(34) (35) (33 (32) @G (o) (39 (8 (@1 @
SWE RDE RDO RDI RD2 RD3 RD4 RD5 RD6 RD7

VIL ViL X X X X X X X X
VIL VIH RDA ROR RPE SCR VgL VoL FCT TBMT
VIH VIL DB0O DBl DB2 DB3 DB4 DBS DB6  DB7
ViH VIH X X X X X X X X

X Output is in the OFF or Tri-State condition

DBO LSB of Receiver Qutput Register
DB7 MSB of Receiver Qutput Register

The two unused outputs are held at VQL in the output status condition.

RECEIVE DATA ENABLE A V]L enables the data in the Receiver Output Register onto
the output data lines RDO—RD?7. The trailing edge (VIL to VIH transition) of RDE resets
RDA to the VQL condition.

FILL CHARACTER TRANSMITTED A VQH on FCT indicates data from the Transmitter
Fill Register has been transferred to the Transmitter Shift Register.

FCT is reset to VQL when data is transferred from the Transmitter Holding Register to the
Transmitter Shift Register, or on the trailing edge (VIL to VIH) of the SWE pulse, or when
RESET is VIH.

FCT is multiplexed onto the RD6 output (27) when SWE is at V] and RDE is at VIH.

RECEIVER SERIAL INPUT Serial data is clocked into the Receiver Shift Register, least
significant bit first, on RSI at a rate equal to the Receive Clock frequency RCP.

RECEIVE CLOCK Data is transferred from RSI input to the Receiver Shift Register at the
frequency of the RCP input. Each data bit is entered on the positive to negative transition
(ViH to VL) of RCP.

RECEIVED DATA AVAILABLE A VQ indicates a character has been transterred trom
the Receiver Shift Register to the Receiver Output Register.

RDA is reset to VOL on the trailing edge (VL to VH transition) of RDE. by a Vi on RR
or a VIH on RESET.

RDA is multiplexed onto the RDO output (33) when S—WE is VIL and RDE is VIH.
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(34)

(11)

(10)

(13)

(39

Label

SCR

SWE

ROR

RPE

NDBL1

Function

SYNC CHARACTER RECEIVED A V(Y indicates the data in the Receiver Shift Register
is identical to the data in the Receiver Sync Register.

SCR is reset to a VQL when the character in the Receiver Shift Register does not compare
to the Receiver Sync Register, on the trailing edge (V][ to VIH transition) of SWE, by a VIL
on RR or a VI on RESET. .

SCR is multiplexed onto the RD3 output (30) when SWE is a VL and RDE is VIH.

STATUS WORD ENABLE A V]L enables the internal status conditions onto the output
data lines RDO—RD7. '

The trailing edge of SWE pulse resets FCT, ROR, RPE, and SCR to VQL..

RECEIVER OVERRUN A VQH indicates data has been transferred from the Receiver
Shift Register to the Receiver Qutput Register when RDA was still set to VOH. The last data
in the Output Register is lost.

ROR is reset by a V[ on RDE by the trailing edge (VIL to Vi) of SWE, a V] on RR ora
VIH on RESET.

ROR is multiplexed onto the RD1 output (32) when SWE is Vi and RDE is V[y.

RECEIVER PARITY ERROR A VQH indicates the accumulated parity on the received
character transferred to the Output Register does not agree with the parity selected by POE.
RPE is reset with the next received character with correct parity, the trailing edge (VL to
VIH) of SWE, a V] on RR or a V] on RESET.

RPE is multiplexed onto the RD2 output (31) when SWE is VL and RDE is VIH.

RECEIVER RESTART A VI resets the receiver section by clearing the status RDA, SCR,
ROR, and RPE to VQL.. The trailing edge of RR (V]L to V[{) also puts the receiver in a bit
transparent mode to search for a comparison, each bit time, between the contents of the
Receiver Shift Register and the Receiver Sync Register. The number of data bits per
character for the comparison is set by NDB1 and NDB2. After a compare is made SCR is-set
to VQH, the sync character is transferred to the Receiver Output Register, and the receiver
enters a word synchronous mode framing an input character each word time.

NOTE: Parity is not checked on the first sync character but is enabled for every succeeding
character.

NUMBER DATA BITS The number of Data Bits per character are determined by NDBI
and NDB2. The number of data bits does not include the parity bit.

NDB2 NDBI " CHARACTER LENGTH
VIL VIL 5 Bits
VIL VIH 6 Bits
VIH VIL 7 Bits
VIH -VIH 8 Bits

For character lengths less than 8 bits, unused inputs are ignored and unused outputs are held
to VQL. Data is always right justified with DO and RDO being the least significant bits.
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