READ ME FIRST

As with any computer-based product we recommend you read the
accompanying manual. However, if you are like some of us at
FROBCO, vyou won't. In that case scan through the manual

first, paying particular attention to the sections marked
with the heading "WARNING:".
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COPYRIGHT NOTICE

Copyright {e)., 1983 by FROBCO. All Rights Reserved
Worldwide. No part of this publication may be reproduced,
transmitted, transcribed, stored in a retrieval system, or
translated into any human or computer language, in any form
or by any means, electronic, mechanical, magnetic, optical,
chemical, manual, or otherwise, without the express written
permission of FROBCO, 6803 Mission St., Santa Cruz, California
95063 U.S.A.

TRADEMARK

The names FROB, FROB BURNER, and FROBCO are trademarks of
FROBCO.

References are made throughout this manual to the Video
Computer System, commonly known as VCS. Video Computer
System is a trademark of Atari, Inc.

Atari is a registered trademark of Atari, Inc.

Apple is a registered trademark of Apple Computers, Inc.

DISCLAIMER OF ALL WARRANTIES AND LIABILITY

FROBCO makes no warranties, either express or implied, with
respect to this manual or with respect to the software
described in this manual, its quality, per formance,
merchantability, or fitness for any particular purpose.
FROBCO software is sold or licensed "as is." The entire risk
as to its quality and performance is with the buyer. In no
event will FROBCO be 1liable for direct, indirect,
incidential, or consequential damages resulting from any
defect in the software, or use of this product in any way,
even 1if FROBCO has been advised of the possibility of such

damages. Some states do not allow the exclusion' or
limitation of implied warranties or liability for incidental
or consequential damages, so the above limitation or

exclusion may not apply to you.



LIMITED WARRANTY

FROBCO warrants this FROBCO Software Development Product to
be in good working order for a period of one year from the
date of purchase from FROBCO or an authorized FROBCO dealer.
Should this Product fail to be in good working order at any
time during this one year warranty period, FROBCO will, at
its option, repair or replace this Product at no additional
charge except as set forth below. Repair parts and
replacement Products will be furnished on an exchange basis
and will be either reconditioned or new. All replaced parts
and Products become the property of FROBCO. This limited
warranty does not include service to repair damage to the
Product resulting from accident, disaster, misuse, abuse, or
non-FROBCO modification of the Product.

Limited Warranty service can be obtained by delivering the
Product during the one-year warranty period to an authorized
FROBCO dealer or FROBCO Service Center and providing proof of
purchase date. If this Product is delivered by mail, you
agree to insure the Product or assume the risk of 1loss or
damage in transit, to prepay shipping charges to the warranty
service location, and to use the original shipping container
or equivalent. Contact an authorized FROBCO dealer or write
to FROBCO, Sales and Service, 683 Mission Street, Santa Cruz,
California 95068, for further information.

ALL EXPRESS AND IMPLIED WARRANTIES FOR THIS PRODUCT INCLUDING
THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO ONE YEAR FROM
THE DATE OF PURCHASE, AND NO WARRANTIES, WHETHER EXPRESS OR
IMPLIED, WILL APPLY AFTER THIS PERIOD. SOME STATES DO NOT
ALLOW LIMITATION ON HOW LONG AN IMPLIED WARRANTY LASTS, SO
THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU.

IF THIS PRODUCT IS NOT IN GOOD WORKING ORDER AS WARRANTED
ABOVE, YOUR SOLE REMEDY SHALL BE REPAIR OR REPLACEMENT AS
PROVIDED ABOVE. 1IN NO EVENT WILL FROBCO BE LIABLE TO YOU FOR
ANY DAMAGES, INCLUDING ANY LOST PROFITS, LOST SAVINGS OR
OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OF OR INABILITY TO USE SUCH PRODUCT, EVEN IF FROBCO OR AN
AUTHORIZED FROBCO DEALER HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY.

SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF
INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR CONSUMER PRODUCTS, SO
THE ABOVE LIMITATIONS OR EXCLUSIONS MAY NOT APPLY TO YOU.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY
ALSO HAVE OTHER RIGHTS WHICH MAY VARY FROM STATE TO STATE.



SPECIAL NOTE TO FROB BURNER USERS:
Please fill-out the two pages of the "LICENSE AGREEMENT" and

return promptly to the FROBCO address presented below. A
copy of the agreement will be returned to the Licensee's
address.

LICENSE AGREEMENT

FROBCO

673 Mission Street

Santa Cruz, California 95060
Telephone: 4@8-429-1552

FROB BURNER DEVELOPMENT SOFTWARE

LICENSEE'S SUPPLIER'S

NAME NAME

Address Address

City City

State _ Zip State Zip

PROGRAM PRODUCT:

Title of Software Disk

Release Version Number Disk Serial Number

FROB BURNER Hardware Serial Number



LICENSE

FROBCO grants and Licensee accepts perpetual nonexclusive
license to use the FROB BURNER Development Software programs
listed above, together with the modifications and additions
as furnished by FROBCO, subject to the "Standard Terms and
Conditions for End User Software License Agreement" attached
hereto and incorporated herein by reference.

Licensee may not assign, sublicense, sell, transfer or
otherwise make available to any third party Licensed
Programs, or Derivative Works, without the prior written
approval of FROBCO.

The Software 1is furnished to the Licensee for use only by
Licensee, and only on the following single CPU:

Manufacturer
Model Serial Number
SIGNED BY FROBCO LICENSEE SIGNATURE
CORPORATE OFFICER
By: By:
Title: Title:
Date: Date:




STANDARD TERMS AND CONDITIONS
FOR END USER SOFTWARE LICENSE AGREEMENT

DEFINITIONS

(a) "Licensed Programs" shall mean all software as defined
herein, developed or furnished by FROBCO and utilized by
licensee, and all printed documentation for implementing and
use of the software.

(b) "Software" shall mean the alterable programs and routines
developed by or for FROBCO and furnished to Licensee for the
internal operation of a computer, all Derivative Works or
such software as defined herein, and the media supplied by
FROBCO on which the software is delivered.

(c) "Derivative Work" shall mean licensee's alterations of

Licensed Programs, or licensee's inclusion of all or part of
Licensed Programs with other program material.

(d) "Industrial Property Rights" shall mean all patents,
licenses, trademarks, trade names, inventions and copyrights
relating to the orgin, design, manufacture, programming,
operation or service of Licensed Programs.

ACCEPTANCE

This agreement becomes effective when executed by authorized
representatives of licensee and FROBCO.

COPYING OR TRANSFERRING LICENSED PROGRAMS

(a) Licensee may make no more that (5) five copies of
Licensed Programs for meeting Licensee's internal
requirements. Licensee agrees to maintain appropriate records
of the location and number of all such copies.

(b) Licensee may not copy the printed materials furnished
with Licensed Programs. Additional copies of these materials
are available from FROBCO.

(c) Licensee may use Licensed Programs in machine-readable
form on one (1) computer system only, as denoted in this
license.

(a) Licensee recognizes the proprietary nature of the
Licensed Programs and Industrial Property Rights and agrees
to preserve and protect FROBCO's therein. All information
relating to the Licensed Programs provided to Licensee or its
agents shall be retained and shall not be used or disclosed
except for the purpose of meeting Licensee's internal needs.
Licensee agrees to take reasonable caution to protect
FROBCO's interest in the Licensed Programs and Industrial
Property Rights.



(e) Licensee agrees to reproduce and include any and all
copyright notices on all copies, in any form, including
Derivative Works, of Licensed Programs.

TITLE AND PROPRIETARY RIGHTS

Title and ownership to the Licensed Programs and Industrial
Property Rights is not transfered to licensee.

MODIFICATION

Licensee may produce Derivative Works provided licensee
reproduces the copyright notice on all copies. Upon
discontinuance of this agreement all portions of the Licensed
Programs supplied by FROBCO will be completely removed from
all such Derivative Works.

TERMINATION

In the event Licensee shall fail to keep, observe, or perform
and covenant or condition set forth herein, FROBCO may, at
its option, terminate this agreement on fifteen (15) days
written notice to Licensee. Within thirty (30) days after
termination and/or discontinued use, Licensee shall certify
in writing that through its best efforts and to the best of
its knowledge the orginal and all copies, in whole or in
part, of the terminated and/or discontinued Licensed Programs
and any material relating thereto have been destroyed or
returned to FROBCO.

WARRANTY

FROBCO warrants that the Licensed Programs shall be free of
material defects and conform to current FROBCO specifications
for a period of one year from the date of delivery to
Licensee. FROBCO's sole obligation, and Licensee's sole
remedy, shall be for FROBCO to exert its best efforts to
correct such defects and to supply Licensee with a corrected
version within a reasonable time after Licensee notifies
FROBCO in writing of any defect. This warranty does not cover
any modifications to the Licensed Programs developed by any
party other than FROBCO, or any defects caused by or
otherwise related to such modifications.

LIMITATION OF LIABILITY

THIS WARRANTY IS IN LIEU OF, AND LICENSEE HEREBY WAIVES, ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. FROBCO NEITHER ASSUMES NOR
AUTHORIZES LICENSEE OR ANY OTHER PERSON TO ASSUME FOR FROBCO
ANY OTHER WARRANTY. FROBCO SHALL NOT BE LIABLE TO LICENSEE OR
ANY OTHER PERSON AND LICENSEE AGREES TO INDEMNIFY FROBCO WITH
RESPECT TO ANY CLAIMS AGAINST FROBCO FOR INCIDENTAL, SPECIAL,
INDIRECT OR CONSQUENTIAL DAMAGES, INCLUDING LOSS OF PROFIT.



GENERAL

(a) This agreement constitutes the entire agreement between
the parties and supersedes all prior agreements and
understandings between them relating to the subject matter
hereunder and no modification of the agreement shall be
binding on either party unless it is in writing and signed by
both parties.

(b) No waiver of any portion of the agreement shall be
effective unless made in writing. No waiver of any breach of
any provision of this agreement shall constitute a waiver of
any subsequent breach of the same or any other provision of
this agreement.

(c¢) The rights and obligations of the parties to this
agreement shall be governed and construed in accordance with
the laws of the State of California.

(d) Section headings are for convenience only and shall not
be considered in the interpretation of this agreement.

(e) The plural shall include the singular, and the singular
shall include the plural, whenever used.

(f) The provisions of this agreement are severable and if any
one or more such provisions are judicially determined to be
illegal or otherwise unenforceable by and between the parties
hereto.

(g) In the event it becomes necessary for FROBCO to retain
the services of an attorney to enforce any of the provisions
of this agreement the Licensee agrees to pay the costs
thereof, including any court costs.



CHAPTER 1
INTRODUCTION

1.1 Purpose Of The FROB BURNER

The FROB BURNER is an Apple II computer peripheral card used
to program (or 'burn') the 2732 EPROM. The programmer uses
the FROB BURNER to burn into EPROM the program that has been
developed on the FROB program development system. Then the
EPROM is placed in a FROB cartridge adapter, and the adapter
can be plugged into any Atari VCS. The FROB BURNER is also
used to program EPROMs for the Atari 5209 system.

This manual covers the use of the hardware registers on the

FROB BURNER and provides a tutorial on the FROB BURNER
software. '
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CHAPTER 2
INSTALLATION

It 1is assumed that the FROB BURNER user is an experienced
Apple user and is therefore familiar with the dos and don'ts
of inserting Apple peripheral cards. It is further assumed
that the user is familiar with Apple disk software. If these
assumptions are not true for you, we strongly advise you to
spend some time getting to know your Apple and reading the
Apple reference manuals, or enlist help from a friend who
knows the Apple.

The FROB BURNER includes the Apple peripheral card, two (2)
cartridge adapters, an Apple DOS 3.3 diskette with the
software, and this document. You should check to see that
all these items have been included with your FROB BURNER.

Hardware

The FROB BURNER peripheral card can be placed in Apple slots
1 through 7. Once you decide which slot to use, be sure that
the Apple is turned OFF before you install the card. The

FROB BURNER software will prompt you for the slot number of
the FROB BURNER.

WARNING: NEVER REMOVE OR INSTALL THE FROB BURNER OR ANY
OTHER APPLE PERIPHERAL CARD UNLESS THE APPLE IS POWERED
OFF! IF YOU REMOVE OR INSERT AN APPLE PERIPHERAL CARD
WHILE THE APPLE IS POWERED ON, YOU WILL DESTROY THE
PERIPHERAL CARD AND CAUSE EXTENSIVE DAMAGE TO THE APPLE
COMPUTER. THE FROB BURNER WARRANTY DOES NOT COVER
DAMAGE CAUSED BY IMPROPER INSTALLATION. BE CAREFUL!

Cartridge Adapters

The FROB BURNER comes with two cartridge adapters that are
used for burning the EPROMs. The cartridge adapters are
keyed in such a way that they can be inserted into the FROB
BURNER edge connector in only one way. When you are ready to
burn an EPROM, vyou should insert a 2732 into the cartridge
adapter. Be sure to insert the 2732 into its socket
correctly. Pin 1 of the 2732 is nearest to capacitor C2 on
the cartridge adapter. An incorrectly installed 2732 can
destroy both the EPROM and the FROB BURNER.

the FROB will NOT work in the FROB BURNER. Using an old
style cartridge adapter will destroy the FROB BURNER
card. The edge connector on the FROB BURNER has been
keyed so that it is extremely difficult to insert an old
style cartridge adapter into the FROB BURNER. It is
easy to identify an old style adapter. There is only

WARNING: The cartr1dgE_Eggpggg_gggmygggliEE#yer51ons of
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one capacitor on the adapter and there is no notch
between the fingers of the edge connector. The new
version of the adapter supplied with the FROB BURNER has
two capacitors on the board and a notch between two of
the fingers on the edge connector.

Once the EPROM is installed into the cartridge adapter,
insert the adapter into the edge connector on the FROB
BURNER. Before you insert the cartridge adapter into the
FROB BURNER, be sure that the power switch on the FROB BURNER
is OFF. As you look at the board with the components facing
you, the power switch is located in the upper left hand
corner of the FROB BURNER. When this switch is to the RIGHT,
the power to the adapter is OFF. When the switch is to the
LEFT, the power to the adapter is ON. When you are sure that
the power switch on the FROB BURNER is OFF, you can insert

the cartridge adapter into the edge connector. Be sure to
line wup the notch in the cartridge adapter with the key in
the edge connector on the board. It is not necessary to

power your Apple OFF to insert or remove the cartridge
adapter from the FROB BURNER board. Just be sure that the
power switch on the FROB BURNER board is OFF before you
insert or remove the cartridge adapter. We recommend that
you turn the power switch ON only when prompted by the
software, and turn the power switch OFF after you have
programmmed the EPROM. This will prevent any accidental
programming of the EPROM.

After burning the EPROM, you can use either the new style or
old style cartridge adapter to run your program in the VCS.
If you wish to use the old style adapter, you must transfer
the EPROM to the old style adapter. Once the EPROM 1is
burned, you can simply place the cartridge adapter into the
VCS and run your program. Place the cartridge adapter into
the VCS with the EPROM facing towards the back of the VCS.
This is the same orientation for the adapter as that used by
the FROB. ‘

12



2.3 Software

The software for the FROB BURNER is supplied on a standard
Apple DOS 3.3 floppy diskette. The diskette is not write
protected, so the first thing you must do is make two copies
of the diskette and set the original and one copy aside in a
safe place.

There are two programs supplied with the FROB BURNER. These
are written in Applesoft and are called BURNER and FBSAVE.
BURNER 1is used to read a standard Apple Binary file in from
the disk and then burn the contents of that file into an
EPROM. The BURNER program checks for an erased EPROM and
verifies that the burn was done correctly. It is possible to
burn all or any part of the EPROM with the BURNER program.

The FBSAVE program is almost identical to the FSAVE program

included with the FROB. It is used to move programs from the
FROB BURNER's memory into the Apple's memory and then to a
Binary file on the diskette. The Binary file saved with

FBSAVE can be used directly with the BURNER program.
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CHAPTER 3
FROB BURNER HARDWARE

3.1 Introduction
The FROB BURNER hardware is the Apple peripheral card,

designed to be inserted into any of the Apple peripheral
slots numbered 1 through 7. The FROB BURNER will not work in

slot @. On the FROB BURNER card, you will notice an edge
connector (J2). The edge connector accepts one FROB BURNER
cartridge adapter. The cartridge adapter holds the 2732
EPROM to be programmed by the FROB BURNER. The FROB BURNER

comes with two (2) cartridge adapters.

e
WARNING: The FROB BURNER contains an on-board 25-volt
power source used to program the EPROM. Most EPROMs on

the market use 25 volts for programming, though a few
EPROMs use 21 volts. Most INTEL EPROMs use 21 volts.
NEVER TRY TO PROGRAM A 21-VOLT EPROM WITH THE FROB
BURNER. THIS WILL DESTROY THE EPROM AND MOST LIKELY

DESTRQY THE FROB BURNER ALSO.

The FROB BURNER also has an ON-OFF switch in the upper left
hand corner of the Apple peripheral card. This switch 1is
used to supply power to the FROB BURNER cartridge adapter.
You can insert or remove the cartridge adapter only when the
switch is OFF. It is not necessary to turn off power to the
Apple to remove or insert the FROB BURNER cartridge adapter.
We recommend that you keep the switch in the OFF position
except when actually programming the EPROM.

3.2 Memory Map

The FROB BURNER resides in the Apple slot memory space and
uses both the peripheral card 1/0 locations (DEVSEL signal)
and the peripheral card PROM locations (IOSEL signal).

The peripheral card 1/0 locations are sixteen addresses that
are slot-dependent. The addresses are calculated by this
formula (all numbers in hexadecimal):

$CP8P + S$SNO

In this formula, SN@ is the FROB BURNER's slot number
multiplied by $10. If you install the FROB BURNER into slot
1, then you have $C0@8@ + $19 = $CA9@. Likewise, slot 4 is
address SCOCH. All sixteen locations address the FROB BURNER

control register. The control register selects the current
EPROM page, controls the CHIP SELECT 1line and enables
programming.

14



The peripheral card PROM locations are also slot-dependent.
There are 256 PROM locations for each slot. The starting
address of each area is calculated by this formula:

$CO%0 + SNOO

In this formula, §N@@ is the FROB BURNER's slot number
multiplied by $10d. If you install the FROB BURNER in slot
1, then you have $CO@0 + $1900 = $Cl@0 as the starting address

of the peripheral card's PROM space. In this example, that
PROM space runs from $Cl@0@ to S$CILFF. Likewise, slot 4 uses
addresses $C400 through $C4FF. The PROM addresses are used

to read or write to locations in the current EPROM page.

In the examples used in this manual, we assume that the FROB
BURNER is installed in slot 2 of the Apple. Thus the
addresses we use will range from $COAD to SCOAF for the card
1/0, and from $C200 to SC2FF for the card PROM addresses.

The 2732 EPROM holds 4K (4096) bytes that is accessed one
page (256 Dbytes) at a time by the FROB BURNER. There are
sixteen pages in total.

FROB BURNER Control Register

The FROB BURNER has one write only control register. The
control register can be accessed by writing to ANY of the
sixteen addresses in the card I1/0 address range. Thus if the
FROB BURNER is in slot 2, a write to ANY address in the range
of SCOA@ to $COAF writes data into the FROB BURNER control
register.

The control register uses ONLY the six (6) least significant

bits of the eight-bit data byte. The four least significant
bits (bits #-3) are used to select one of sixteen possible
pages of the EPROM address space. This use of page

addressing is similar to FROB's page addressing. Each one of
the four bits 1is latched and then presented-to the EPROM
address lines.

Bit 4 is used to drive the CHIP SELECT pin of the 2732 EPROM.
This bit must be cleared to @ to enable the EPROM for either
writing (programming) or reading (verification). Setting
this bit to 1 disables the EPROM.

Bit 5 is used both to control the 25-volt programming power
supply and to allow data to be sent to the EPROM for
programming. When bit 5 is set to 1, the 25-volt power
supply is turned ON and data can be sent from the Apple to
the EPROM. When bit 5 is cleared to @, the 25-volt power
supply is turned OFF and data cannot be sent from the Apple
to the EPROM.

15



Pressing the RESET key on the Apple clears the control
register to all Os. Here are the bit assignments for the
control register:

BIT 7 - MOST SIGNIFICANT BIT - NOT USED

BIT & - NOT USED

BIT 5 - Controls the 25-volt programming power supply
and the output of the data latch. When set to 1, the
25-volt supply is ON and the output of the data latch is
enabled. When cleared to @, the 25-volt supply is OFF

and the output of the data latch is disabled.

BIT 4 - Controls the CHIP SELECT pin of the 2732 EPROM.
When cleared to @, the EPROM chip is enabled for reading
or writing. When set to 1, the EPROM chip is disabled
for reading or writing.

BIT 3 - Drives the All address line of the 2732 EPROM.
BIT 2 - Drives the Al@ address line of the 2732 EPROM.
BIT 1 - Drives the A9 address line of the 2732 EPROM.
BIT # - Drives the A8 address line of the 2732 EPROM.

3.4 FROB BURNER Address And Data Latches

The FROB BURNER contains a latch for the eight data bits of
the Apple bus that is used when burning an EPROM. The FROB
BURNER also contains a latch for the lower eight address bits
of the Apple bus that is used for both burning and verifying
an EPROM.

The input to the address latch is the low-order eight bits of
the Apple address bus. These are bits A®@ through A7. Any
reference to the peripheral card PROM space ($CN@@ - S$CNFF)
causes the latching of the address bits. The output of the
address latch is always enabled and is connected to the
lowest eight bits of the 2732 EPROM. Thus a read to location
$C255 (with the FROB BURNER in slot 2) causes $55 to be
latched into the address latch. The low-order eight bits of
the EPROM address is $55.

The data latch gets its input from the Apple's data bus. The
data latch latches the Apple's data bus ONLY when a WRITE is

made to the card's PROM space. Thus a WRITE to location
$C255 causes the value written to be latched into the data
latch. The output of the data latch is controlled by bit 5

of the FROB BURNER control register. When the FROB BURNER 1is
enabled to program an EPROM, the data latch output is

enabled; otherwise the data latch output is disabled. The
output of the data latch is connected to the EPROM's data
pins.
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3.5 Programming An EPROM

The simplest way to program a 2732 EPROM with the FROB BURNER
is to use the software supplied with the FROB BURNER. This
section describes what needs to be done at the hardware level
to program an EPROM. It is assumed that the FROB BURNER is
in slot 2 of the Apple.

First of all, prepare a FROB BURNER cartridge adapter by
placing a 2732 EPROM into the 24-pin socket on the adapter.
Be sure to place pin 1 of the 2732 into pin 1 of the socket.
Pin 1 of the EPROM socket is the pin nearest capacitor C2 on
the cartridge adapter. Incorrect installation of the EPROM
will result in damage to the FROB BURNER and the EPROM! With
the EPROM installed in the adapter, be sure the power switch
on the FROB BURNER is OFF before you install the cartridge
adapter into the edge connector on the FROB BURNER. The
power switch is OFF when it is towards the center of the FROB
BURNER card, and ON when it is towards the left edge of the
card. After you install the cartridge adapter, switch the
power ON.

Next, the value §$1@ is written to the control register on the
FROB BURNER. This causes page @ to be addressed, CHIP SELECT
to be false, and programming to be disabled. The four high-
order EPROM address bits (the page number) is written into
the four low-order bits of the control register. Those four
bits determine which one of sixteen pages appears in the PROM

space. Bit 5 is then set to 1 to enable programming. The
data to be programmed is written to an address in the PROM
space (S$SCN@O@ - S$SCNFF) corresponding to the address in the

selected page to Dbe programmed in the 2732. After that
write, data is latched into the data latch and the low-order
eight bits of the address are latched into the address latch.
At this point, the EPROM has the data and the address, and
the programming voltage is present.

The byte of data is programmed into the EPROM: by asserting
the CHIP SELECT line of the 2732 for 50 ms. This is done by
writing a @ to bit 4 of the FROB BURNER control register and
exactly 50 ms later writing a 1 to bit 4 of the control

register. Since this 5@ ms timing pulse is critical to the
correct programming of the 2732, programming cannot be done
by manual use of the Apple monitor. We recommend that you

use the software provided for burning the EPROMs.

After programming a location on the EPROM, you can verify the
data. Clear bit 5 of the control register to disable the FROB
BURNER for programming and enable it for verification. Once
the four high-order address bits are written into the control
register, clear the CHIP SELECT bit 4 to @#. Then simply READ
from the desired address (in PROM space $CN@@ - $CNFF) within
the page selected.

The above information is provided so that you can understand

17



the hardware operations that go on when the EPROM is being
programmed. Because of the critical timing, we recommend
that you use the software supplied to program and verify

EPROMs .
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CHAPTER 4
FROB BURNER SOFTWARE

4.1 Introduction

This chapter first describes the software supplied with the
FROB BURNER, and then leads the user through a tutorial on
software use.

There are two programs supplied with the FROB BURNER, BURNER
and FBSAVE. BURNER is used to program or burn the EPROMs.
FBSAVE 1is used to read data in 2732 EPROMs and store it in
Apple binary files.

BURNER prompts the user for the name of the binary file on
the disk that is to be burned into the EPROM. After the file
has been loaded, the user specifies which part of the EPROM
is to be burned. All of the EPROM or any part of it can be
burned, but the portion of the EPROM to be burned is always
in a contiguous address range. If you want to burn two
different portions of the same EPROM, simply run BURNER once
for each portion of the EPROM. After the address range has
been specified, you are prompted to install an erased EPROM
into the cartridge adapter edge connector on the FROB BURNER
and switch the power to the ON position. The final prompt
asks if you wish to verify only or burn and verify the EPROM.
The program then displays a message as it checks to see that
the EPROM is erased in the specified address range. Another
message 1is displayed when the burning begins and another
message is displayed when verification begins. If the EPROM
passes verification, a message indicating a good burn is
displayed along with the checksum of the EPROM. All of the
prompts in the BURNER program are easy to understand.

WARNING: The BURNER program uses software timing loops
to generate the 50 ms pulse used to program 2732 EPROMs.
Since less than 50 ms will not program the EPROM and
greater than 50 ms will destroy the EPROM, we recommend
that you use the BURNER program to burn EPROM. You must
not run the BURNER program if any device in your Apple
is enabled to generate interrupts or DMA cycles. Any
interrupts or DMA cycles that occur while you run the
BURNER program will change the 50 ms timing pulse.
Disable all interrupts and DMA devices before you run
the BURNER software.

The FBSAVE program is similar to the FSAVE program included
with the FROB. It's purpose is to move programs from the

2732 EPROM plugged into the FROB BURNER into the Apple memory
and to save the program in a standard DOS binary file.
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4.2 BURNER Tutorial

Sit down 1in front of your Apple and follow along on the
keyboard as you read this tutorial. We assume that the FROB
BURNER card is installed in the Apple peripheral slot 2, and
that you have placed a binary file named FOOBAR on the
diskette. It is this file FOOBAR that you will burn into the
EPROM. We also assume that you have installed a 2732 EPROM
into a cartridge adapter. (Ssee the chapter on Installation
for more details.) Place your diskette into the drive and
boot the diskette. Now run the BURNER program by typing:

JRUN BURNER

Don't forget to type the RETURN key at the end of the line.
All responses to the BURNER program are terminated with the
RETURN key, so we assume that you will always type the RETURN
key at the end of a line. The screen will clear and this
message appears at the top of the screen.

PROGRAM TO OPERATE THE FROB BURNER
ENTER THE FILE NAME:

Assuming that your file is named FOOBAR, vyou type FOOBAR and
a RETURN key. The next prompt appears:

HIT RETURN WHEN READY TO LOAD FILE.

If your file is on another diskette, you can remove the first
diskette and insert the diskette containing FOOBAR into the
same drive. If FOOBAR is on the same diskette as BURNER,
simply hit the RETURN key. The BURNER program always tries
to 1load the file from the same drive that BURNER was loaded
from. Once vyou hit the RETURN key, the program loads the
FOOBAR file into the Apple's memory. The program then
prompts again: ¢

ENTER THE STARTING ADDRESS RELATIVE
TO THE START OF THE FILE.
(AT MOST 3 HEX DIGITS):

You must enter the starting address in hexadecimal at this

point. If you wish to start at the beginning of the file
FOOBAR, then type @9@ followed by RETURN. This also causes
the EPROM burn to start at the EPROM's relative address of
aea. If you wish to skip the first 256 bytes of the FOOBAR
file, then you type 1@ in response to the prompt. This
skips the first $FF bytes in the FOOBAR file and starting
with byte $19008, burns data into the EPROM. The burning in

the EPROM also starts at the EPROM relative 1location $104d,
thus skipping the first 256 bytes of the EPROM. The starting
address is relative to the beginning of the file AND the
beginning of the EPROM. For our example, let's burn the
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whole EPROM. Type @80 in response to the prompt. If vyou
make a mistake while entering the address, use the Apple's
left and right arrow keys to edit your entry. Make sure to
enter hexadecimal digits only.

The next prompt appears on the screen:

ENTER THE ENDING ADDRESS
RELATIVE TO THE START OF THE FILE.
(AT MOST 3 HEX DIGITS):

The relative addresses mentioned here are the same as above
for the starting address. If you want to burn the whole
EPROM then enter the address FFF in response to this prompt.
The next prompt appears:

WHICH SLOT IS THE FROB BURNER IN?

Since you have your FROB BURNER in slot 2, type the digit 2
and the RETURN key. Another prompt appears:

BE SURE THE ADAPTER IS IN POSITION
AND AN ERASED 2732 EPROM IS INSTALLED
TURN THE POWER SWITCH ON AND HIT RETURN

Install the cartridge adapter as described in the chapter on
installation. Be sure that the power switch is OFF before
you install the adapter into the FROB BURNER. Once
installed, switch the power ON. Remember that as you face the
Apple the switch is on the edge of the FROB BURNER card
nearest the front of the Apple. Move the switch towards the
front of the Apple to turn it ON. Then hit RETURN and the
next prompt appears:

VERIFY ONLY? (Y/N)

Since you want to burn and verify this EPROM, you answer this
prompt with an N for NO. If you wish to verify the contents
of an EPROM against the file FOOBAR, then you should respond
with a Y for YES. If you respond with a ¥, then the program
will not burn the EPROM; it only performs a verification.
Once you have responded to this prompt, the BURNER program
begins burning the EPROM.

First the program checks that the address range specified is
erased in the EPROM. While checking, this message is
displayed:

CHECKING EPROM...
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You will notice the dots appearing. One dot appears at the
start of each 1K block. This is to assure you that the
BURNER program is running. If the EPROM is not erased within
the specified address range, the next message appears:

ADDRESS RANGE GIVEN IS NOT ERASED
DO YOU WISH TO ABORT? (Y/N)

If you choose to abort, the program simply ends. If you
choose not to abort, the program continues with the burning
and verification. Once the EPROM has been checked, the

burning starts and this message is displayed:
STARTING BURN...

Again, the dots appear as the burning progresses. It takes
about 12 minutes to burn all 4K of a 2732 EPROM. After the
burn is done, the program begins to verify that the file is
burned into the EPROM correctly. This message appears:

STARTING VERIFY...
If everything has gone well, the next message appears:
BURN OK, CHECKSUM=2@4335

The checksum of course depends on the data burned into the
EPROM. It is a decimal number. When you get this message,
you know that you have had a good burn of the EPROM. The
very next thing you should do is turn the power switch OFF.
After that, you can remove the cartridge adapter and install
it in a VCS and enjoy the fruits of your labour.

Sometimes there is a problem with a burn of the EPROM. If
the verification of the EPROM fails, vyou will see a message
similar to this: :

LOC: @000 SHOULD BE 55 BUT IS 00
LOC: ©99@1 SHOULD BE 3E BUT IS 30

ERROR =~ VERIFY FAILURE

The messages identify the location(s) in the EPROM where the
file and the EPROM don't hold the same data. If you get this
message, be sure that your EPROM is good and installed in the
socket on the cartridge adapter correctly. It 1is our
experience at FROBCO that EPROMs don't last forever.
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4.3 FBSAVE Tutorial

The FBSAVE program allows you to move data from a 2732 EPROM
plugged into the FROB BURNER into an Apple binary file.

Boot your diskette and then run the FBSAVE program by typing
JRUN FBSAVE
The first thing that you see are the title lines:

PROGRAM TO READ PROM IN FROB BURNER
AND SAVE CONTENTS IN A BINARY FILE.

You are then prompted to input the slot number of the FROB
BURNER peripheral card.

WHAT SLOT IS THE FROB BURNER IN?

Enter a number in the range of 1 to 7. Next you are prompted
for a file name.

ENTER NAME OF FILE?

This 1is the name of the file that will be created on the

diskette. The next prompt asks you to turn ON the FROB
BURNER and press RETURN when you are ready to write to the
diskette.

TURN ON FROB BURNER

PRESS RETURN WHEN READY TO WRITE DISK?

This allows you to write the file onto a different diskette.
When the diskette is ready, type the RETURN key and the file
is written out to disk. The file created is an Apple binary
file with an origin of $8009 and a length of $100@ (4K).
When the file has been written out, this message appears on
the screen:

SAVE PROCESS COMPLETE

TURN OFF FROB BURNER

At this point you should turn OFF the FROB BURNER.

This ends the software tutorial section of the FROB BURNER
manual.
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Liol lyaol

1 HIMEM: 32767

16 REM FROGRAM TO DFERATE THE FROE BURNER

12 FOR I =1T0 11

14 READ X%: POKE 767 + I,XX

16 NEXT I

1B WT = 768

20 DATA 160430416240

22 DATA  202,208,253,136,208

24 DATA 248,98

25 HOME

30 PRINT 'PROGRAM 70 OPERATE THE FROR BURNER®

40 FRINT t FRINT @ PRINT

50 INPUT *ENTER THE FILE NAME! *}A$

52 INFUT 'HIT RETURW WHEN READY TC LOAD FILE, *;B$
35 PRINT CHR$ (4)3°BLOAD 'iA%;",A$8000°

40 FRINT

70 FRINT “ENTER THE STARTING ADLRESS RELATIVE®

80 PRINT 'TO THE START OF THE FILE.®

90 GOSUE 100035TXZ = XX

100 FRINT

110 PRINT "NOW ENTER THE ENDING ADDRESS®

120 PRINT 'RELATIVE TO THE START OF THE FILE.®

130 GOSUB 1000MENX = XX

140 IF ENX < STX THEN 70

143 FRINT

150 INPUT "WHICH 5LOT IS THE FROR BURNER INT ";5%
160 IF 5% =0 OR SX > 7 THEN 130

170 TEV = 49152 + 16 % (5 + B)

180 I0 = 49152 + 236 ¥ 5%

190 PRINT

200 PRINT 'BE SURE THE ADAFTER IS IN POSITION®

210 PRINT “ANI! AN ERASED 2732 EPRON IS INSTALLED®
220 INPUT 'TURN THE POWER SWITCH ON AND HIT RETURN® jB$
225 FRINT t INPUT "VERIFY ONLY? (Y/N)"jB$

226 IF B$ = "N* THEN 230

227 IF B% = 'Y* THEN 530

228 6070 225

230 FRINT @ PRINT

240 FRINT 'CHECKING EFROM"j

250 CPZ = - 130K% = 1

260 FOR I = ST T0 ENX

270 HIGHZ = 1 / 256

280 IF BIGHZ = CPX THEN 300

290 CPX = HIGHZ

292 PRINT "%

295 POKE LEV,CP%

300 LOWE = I - HIGHZ ¥ 236

310 IF PEEK (I0 + LOW)
315 OKZ = 031 = ENZ
320 MEAT 1

325 PRINT

330 IF OKX = 1 THEN 400
340 PRINT "ADDRESS RANGE GIVEN IS NOT ERASED®
350 INPUT *DO YOU WISH TO ABORT? (Y/N)*;B$
360 IF B$ = 'Y' THEN 900

370 IF B% = "N' THEN 400

380 GOTO 230

255 THEN 320



LISl 400,700

400 PRINT 'STARTING BURN'j

401 CPX = ~ 150KX = 1

402 POKE DEV, 160 POKE DEY,48

405 FOR I =170 10003 NEXT I

410 FOR I = STXZ TO ENZ

420 HIGHZ =T / 256

430 IF HIGHZ = CPX THEN 480

440 CP% = HIGHZ

430 FPOKE DEV,CPZ + 48

460 PRINT *.°;

480 LOWZ = I - HIGHXZ x 234

490 POKE I0 + LOWZ, PEEK (32768 + 1)
495 POKE DEV,CPX + 32

300 CALL WT

505 FOKE DEV,CPY + 48

510 NEXT I

320 PRINT § PRINT @

530 PRINT 'STARTING VERIFY®

40 CFL = -1

530 PORE DEV, 16

360 FOR I =1 T0 20000 NEXT I

570 FOR I = 5T T0 EWNZ

380 HIGHZ = I / 2534

590 IF HIGHX = CPX THEN 6430

600 CPZ = HIGHZ

610 POKE LEV,CPZ

620 PRINT *+%¢

450 LOWX = 1 - HIGHXL ¥ 256

640 XX = PEEK (32748 + I)

670 IF PEEK (I0 + LOWX) = XX THEN 680
675 OKX = 0 GOSUE 2000

6B0 SUM = SUM + X%

690 NEXT I

700 IF OKX = 1 THEN 800

710 PRINT

720 FPRINT "ERROR -- VERIFY FAILURE®
730 GOTO 900

80O FRINT

810 FRINT *BURN OK, CHECKSUN ="*;SUHM
906 END
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LIST 1000,3040

1000 REH ROUTINE TO GET 3 HEX DIGITS

1610 INPUT "(AT HOST 3 HEX DIGITS): *;X§
1020 IF LEN (X$) = 0 OR LEN (X$) > 3 THEN 1010
1025 XX = 0I0R% = 1

1030 FOR I=1T0 LEN (X$)

1035 IF OKX = 0 THEN 1100

1040 CHX = ASC ( WID® (X§,1,1)) - 48

1050 IF (CHZ » = G AND CHZ < 10) OR (CHZ > 16 AND CHZ < 23) THEN 1060
1035 OK = 0+ GOTO 1100

1060 IF CHX > 9 THEN CHX = CHZ - 7

1070 XX = X% % 16 + CHX

1100 NEXT I

1110 IF OKZ = 0 THER 1010

1120 RETURN

2000 FRINT § FRINT 'LOCY ')

2005 K% = HIGHZ: GOSUE 3000

2010 K% = LOWZY GOSUE 3000

2020 PRINT * SHOULL BE 'y

2030 K% = XXt GOSUE 3000

2040 FRINT * BUT 15 *;

2050 K% = FEEK (I0 + LOWX)! GOSUR 3000

2060 FRINT

2070 RETURN

3000 K1Z = KX /7 16WK2% = K% - K1X ¥ 16

3010 IF KiZ > 9 THEN K1XZ = KiX + 7

3020 IF K2% > 9 THEN K21 = K2X + 7

3030 FRINT CHR$ (K1Z + 4B)y CHR$ (K2% + 48))
3040 RETURN
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FHOVE PHOVE - FROE PAGE HOVE FROGRAM 24-JAN-83 #000001 PAGE 1

0000+ AR QR ete it tibiiiistisite]
0000+ 3 % ¥ COPYRIGHT 1982 X
0000 4 ¥ ¥ FROECO ALL RIGHTS RESERVED ¥
00003 JKX X
0000+ (PR tettteetitettetitcettes
00001 7%

- 00004 8 % AUTHORY KEN CLEMENTS
00003 9 ¥ DATEY 10/13/82
0000} 10 X LAST MODIFIEDG 10/13/82
00003 11 x VERSION 1.1
00001 12 ¥ PAGE MOVE
0000+ 13 %
----- NEXT OBJECT FILE NAME IS PHOVE.OBJO
03001 14 0RG  $300

0300:42 00 15 FHOVE LIX #0
030230 00 10 16 PHL LA $1000,X
0305390 00 10 17 P2 5TA §1000,X

03081E8 18 INX

0309300 F7 19 BNE FH1

03043 20 FFROM  EQU PMI42

03674 21 P10 EQU  FH242

Q30BIBE 03 03 22 5TX FFROM-1

030EIBE 06 03 23 51X FT0-1

0311160 24 RTS

KA BEH 25X

03123 26 X

03128 27 ¥ HERE IS & ROUTINE TO LOAD OR

03121 28 % UNLOALI THE FROE

03127 29 %

0312300 30 FSLOT  DFE D s SLOT NUMEER FOR THE FROB
0313300 31 LFROW DFE 0 ¢ WHERE IN MEHORY TO LOAD TO/FROH
0314300 32 LNFGS  DFE 0 1 HOW HANY PAGES TO TRANSFER
0315100 33 STFAGE DFR 0 i WHAT FROE FAGE TG START WITH
031a: 34

0316349 03 35 UINLDAD LDA  #<FTO + PICKUF HIGH ORDER ALDRESS PART
031880 45 03 36 5T4A TX+2 3 SETUF FOR LIOWNLOALD
031HIAT 07 37 LIA $>FT0 y PICKUP LOW OKDER ADDRESS FART
0310480 44 03 38 STA TXt

032014% 03 39 LTA #<PFROH

0322181 77 03 40 5TA TX1+2

032580 87 03 41 5TA TX2¢2

0328149 04 42 LDA $>PFROM

0326180 75 03 43 5Ta X141

0320360 88 03 44 5Ta TX2+1

0330:4C aLi 03 43 JHP FXFER

0333% 46 X

03331479 03 47 UPLDAD LBA  #<PFROM

0335:8L 635 03 48 §TA  TX42

0333149 04 49 LA $>PFROM

033A180 64 03 50 TETA TXH

0331NAT 03 a1 Lba  $<PT0

033Fi80 77 03 52 5Th TX142

0342180 8% 03 53 STA  TX242

0343149 07 4 LoA  #:PT0

0347180 76 03 45 5TA TX141

034a:8D 88 03 56 §TA  TX241

03403 a7 X%

034D:AD 14 03 5B FXFER  LDA LNPGS



PHOVE

03501F0 34 a9 BEG EXIT
03321A9 00 40 L4 #0
0354180 06 03 61 STA PTO-1
0357180 03 03 &2 STA  PFROM-1
033AA9 CO 63 LA #3C0
035C38I 700 03 44 5Th FPOINTH2
035F 118 3 CLC

0360160 12 03 &6 AIC  F5LOT
0363:80 07 03 67 TX 5T PO
0366329 07 68 AN 37
0368118 o9 CLE

(369149 08 70 AIC 48
03468104 71 AsL A
0346C10A 72 ASL A
0361100 73 ASL A
03&E300 74 ASL A
036Fi8D0 7C 03 75 STA  FFOINTHL
0372380 13 03 74 L4 LFROM
0375180 04 03 77 TXI STA  PFRON
03781 78 X

037840 15 03 79 LDLOOP LDA STPAGE
037HiBDEB 03 B0 PPOINT STA 1000
037E120 00 03 81 JSR - PHOVE
0381:CE 14 03 82 IEC LNFGS
0384110 01 83 BNE TX2
0385160 84 EXIT  RTS

0387:EE 04 03  B5 TX2 INC PFROM
038AIEE 15 03 Bb INC  STPAGE
0360i4C 78 03 87 JHF LDOLODP

¥%¥ SUCCESSFUL ASSEMBLY! NO ERRORS

+
4

-

FMOVE - FROB FAGE MOVE PROGRAM

DON'T DO FOR O PAGES

GET SLOT NUMBER BACK
ADD IN DEV SELECT OFFSET

SHIFT IT OVER TO
FORM LOWER EYTE OF
DEVSEL ADTRESS FOR SLOT

NEM PAGE ADLIRESS

FROB START PG
FROB PAGE SELECT

y KEEF GOING UNTIL ©

24-JAN-83 #000001 PAGE 2



JLIST

1 HIMENI 32747

2 HOHME | REM  VERSION 1.2

JDhg =1t

10 REM PROGRAM TO READI FROM IN FROE BURNER
15 PRINT D$;°BLOAD PHOVE.OBJ®

17 PH = 748% REH START OF PMOVE

20 PRINT *PROGRAM TO READ FROM IN FROB BURNER®
21 PRINT "AND' SAVE CONTENTS IN A BINARY FILE®
22 PRINT

23 PRINT

24 GOSUE 3000

23 FRINT “ENTER NAME OF FILE®;

30 INPUT FILES$

9% STPAGE = 0

76 LNPGS = 14

97 LFRON = 128

100 FRINT

165 PRINT "TURN ON FROE BURNER®

147 PRINT

170 PRINT "PRESS RETURN WHEN READY TO WRITE DISK®}
180 INFUT A%

185 GOSUE 1000

190 PRINT D%;"BSAVE®,FILES,",A$8000,L51000"
193 FRINT

200 FPRINT °"SAVE FROCESS COMPLETE'

205 FRINT

210 PRINT "TURN OFF FROB RURNER'

300 END

1000 REH FROB UFLOAD ROUTINE

1010 FPOKE #M + 18,F5LOT

1020 FOKE F¥ + 19,LFROM

1030 FOKE PH + 20,LNPGS

1040 FPOKE FN + 21,STPAGE

1050 CALL PH + 51

1060 RETURN

3000 REW  COMPUTE ADDRESSES OF CARD 10 STUFF
3001 FRINT "WHAT SLOT IS THE FROB IN';

3005 INPUT FSLOT

3010 IF FSLOT < 1 THEW 3100

3020 IF FSLOT > 7 THEN 3100

3030 RETURN

3100 FRINT "THE FROE HUST BE IN A SLOT MUMBER 1-7°
3110 GOTO 3001

1
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