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Introduction
This is a Mini-ITX form factor circuit board I personally called Denise during the development.
But it doesn’t have a name yet, actually it has nothing printed on it except important things like 
component reference designators. Just a clean professional looking design.
The goal of this project was to build a motherboard that is functionally fully compatible with my 
favorite computer from the early 90's. Namely the A500Plus but in a small modern form factor, 
much better expansion capabilities and some semi-modern amenities. Properly expanded, it's 
actually more compatible than the real thing with both really old floppy based software (demos) 
and modern stuff like whdload. So now I can enjoy the convenience of playing all my old favorite 
games from hard drive without any glitches. And if I feel like it, I could expand it quite a bit with 
graphics card, accelerator etc. and still fit everything in a small Mini-ITX chassis. Of course, 
everything is built throughout with genuine sillicon. This gives unbeatable compatibility and 
stability. The price hasn't been taken much into account, everything is designed exactly as I 
wanted it myself with only quality components. It's extremely expensive to build, but it's also 
extremely cool and well-designed. Everything has been thought through to the smallest detail 
and has been built in stages with several prototypes to get everything perfect. It's not a product 
for the poor nor for the masses. It is primarily for myself and a lucky few who happen to know me 
and can get an unpopulated PCB to build themselves. Since there is a minimum quantity when 
ordering PCB:s, I will surely have some left over. And that's why I took the time to write this 
manual, and also to have the project documented.          
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Features
 1 x PS/2 connection for PC-keyboard or A4000 keyboard. Autosense, no jumpers needed. 
 1 x PS/2 Connection for PC-Mouse with autoswitch between mouse and joystick. Multi-button and  
        scroll wheel support.
 2 x Joystick connectors.
 1 x Serial port (DB25)
 1 x Parallel port (DB25)
 1 x Internal connector for Floppy diskdrive with some extra features. With an expansion                   
       circuitboard you get both an internal & external floppy connector. You can switch if DF0: should 
       be internal or external. Autosense if drive is not connected to save boot time.
 1 x 3-pin header for internal audio connection. 
 1 x 3.5mm jack for external audio. 
 1 x C= standard Video port (DB23) (Only high quality RGB video) Designed with precision               
       components and HF transistors with well thought out layout. It provides stunning picture quality  
       on both CRT monitor and 15kHz TFT.  
 2 x 100-pos Female Card Edge Connectors (ZII compatible)
 Pin header for connection of power button, reset button and power LED
 24-pin standard ATX power supply connector
 Support for full ECS chipset and 2Mb chip memory on a standard 72-pin 2Mb Simm (A4000 style)
 Bigrom support to run AROS kickstart or ROM bank switch (27C800).Bank switching is controlled   
  by scroll-lock & remembers its state.
 Internal RGB-Video header with important signals for rtg cards, scandoubler etc. No more ugly        
  external video cables on the back to get monitor switching with graphic cards.
 An IO output from the microcontroller allows on/off control on some expansion boards with NUM-    
  lock. Great for turning off hard drive controllers and fast-ram cards when you want to run floppy-     
  based demos.  
 A pinball game mode for the PC-keyboard can be activated. This disables reset with the                  
  WIN/APPS keys. But you can still use them as Left A and Right A. F11 and F12 still work as AA      
  and the reset is done with CTRL, F11,F12
 Realtime Clock backed up by ATX-standby power-rail and supercap.
 ESD protection on all IO-ports like Joy/Mouse port, Parallel port etc. Protects them rare precious    
  custom chips. 
 The entire audio-signal chain from Paula is built with high quality film capacitors and audio grade    
  electrolytic capacitors. The filter has the same characteristics as an A500 Rev8. But less                 
  distortion.
 Manually routed multi-layer PCB ensures good signal integrity and makes it less susceptible to       
  electromagnetic interference. Sturdy power-rails with plenty bulk-capacitance on CPU-socket to      
  support power demanding accelerator cards such as 060-cards.
 All IC:s is through-hole mounted or sits in through-hole mounted sockets. Most surface mount         
  components are on the back and the smallest are of the rather large 0805 size. This makes the      
  board easy to build without special equipment.



  

Functional description

4

Jumpers & XR

JP2:
Switches between two modes when running PS/2 PC-keyboards. Normally it is not set. Then the 
keyboard has its default configuration, Typematic delay 500ms, 10.9cps.
Left A key is mapped to left Win and F11. Right A key is mapped to right Win, Apps (since right Win is 
missing on many small keyboards) and F12.
You can now reset with CTRL-LWin-RWin, or CRTL-LWin-Apps or CTRL-F11-F12.
With JP2 set, two things happen. Typematic is changed to 16 cps (This is not supported by all PC 
keyboards). And it disables the reset function for Lwin,RWin,Apps but they still work as Left A and Right 
A as usual. Perfect when playing pinball games because CTRL is so close to L-Win so it's very easy to 
accidentally do the reset. Now you have to press CTRL-F11-F12 to reset.

JP1:
Switches pin 1 of the ROM socket between A19 and ROM bank select.
1-2 ROM bank select
2-3 Bigrom (For e.g. AROS)

XR4
This should normally not be mounted. It is a precaution.
The Analog Video part uses HC logic. I have tested a couple of different variants of the Agnus 8375. 
And both have no problems driving CMOS levels.
But there is not much margin. And I don't have the opportunity to test all the revisions that have been 
made. So it's conceivable that there are some that could cause problems. The only signal this affects in 
that case is _CSYNC
So if you don't get a picture on a Video monitor but still get a picture on a VGA monitor with a VGA 
adapter, this could be the problem.
Then measure if you have _CSYNC on the Video connector. If not, measure pin 9 on U15. If _CSYNC 
is there, mount 4.7k on XR4 and this will probably fix the problem.

XC1:
IF MOS8375 = 318069-10 Then XC1=0,22uF Mounted
IF MOS8375 = 390544-01 Then XC1=NOT Mounted
Seriously do not mount XC1 if it is not needed, even if it works it may eventually damage the Agnus.

XR1
NOTE! Do not mount this.
It is there to fix possible RTC problems.
If you mount it, the R66 MUST be removed.   
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Floppy-Connector

XR2: Mount 0R to put _MTRX on NC-pin 6 of the floppy-connector.
XR3: Mount 0R to put _IORESET on NC pin 14 of the floppy connector.
These signals are required for an expansion board that can be mounted above the floppy connector.
This card allows both an external drive(DF1:) and an internal drive (DF0:) to be connected 
simultaneously.
On this board there are jumpers that can route all signals correctly in order to switch the location of 
DF0: and DF1:
Many external disk drives have electronics that prevent the drive from functioning 100% like DF0:
All system friendly stuff works, but some demos hang right away. I've been trying to find a workaround
for these problem drives, it seems that the timing of the RDY signal is not quite right, and many demos 
depend on it. And also some games.
Of course everything works flawlessly with DF0: as internal and DF1: as external as it should be.
And if you plan to have only one internal drive, you don't need to mount XR2 and XR3. All drives I have 
tested don't have anything connected on
these NC pins. But you never know if a drive will turn up that happens to have some function on these. 
That's why these XR.

The MCU can detect if there is a drive connected. It does this by checking Pin 5 which should be GND. 
In the drives I tested 
it has been GND. But it is possible that there are drives where not all GND pins have been connected.
Then the MCU thinks that there is no drive connected and signals incorrectly to the system software.
The purpose of this feature is to avoid waiting for the computer to boot without a floppy drive 
connected.
And you also avoid the annoying icon with lots of ???.
If you happen to have a problem drive, you can set Jumper JP3. This overrides the detect function.

So to sum up, if you don't want any extra functions on the floppy connector so it works the same as in 
an A500,
do the following:
Mount JP3
Do not mount XR2
Do not mount XR3

Header pinouts

H10 (Audio Out, disables when 3,5mm jack is connected)
1: Audio Left
2: Audio GND
3: Audio Right

H1 (Internal RGB-Video)
1: Green
2: GND
3: Blue
4: GND 
5: RED
6: VSYNC
7: HSYNC
8: Video Chassis GND 
9: +5V
10: _CCK
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H11
IO and debug header
1: GND 
2: This pin is controlled by NUM-Lock. When activated, it sinks current. If not activated, it is Three-
State. There is 68R in series with it so it is fairly safe to connect to various expansions. Convenient for 
disable expansions that have jumpers for it. State only changes when a reset or power cycle is done. 
I personally use it to turn my IDE card off and on.
3: PB5 (Reserved for future functions)
4: RX 
5: TX (Connect this to RX on a USB-UART-TTL cable to get debug information from the MCU)
6: +5V

H9
Signals that are useful to have for various internal expansions that piggyback mounted.
1: _INT6
2: _INT2
3: _OVR
4: Autoconfig first in chain, before ZII-slots.
5: CDAC
6: _CCKQ
7: _CCK
8: 28MHz

PS/2 connectors
Connect the keyboard before connecting the main power to the power supply. The MCU that operates 
the keyboard and other functions such as Power, Reset buttons, etc, 
are powered by the standby power rail. It only re-detects the keyboard after the power supply has been 
completely de-powered. 
This is meant to save boot time. Some PC-keyboards may take a while to do their self-test. 
If no keyboard is connected, it will assume the A4000-keyboard. The MCU remembers which keyboard 
is plugged in between soft-power cycles.
As soon as the main power is connected, the computer will start up briefly by itself and then shut down 
again. This is normal and it is during this time it detects the keyboard type.
To see information about what is going on, you can connect a USB-UART-TTL cable to the H11. 
There you can also get some other information about what is happening at startup.
Can be useful if something goes wrong.

The 72-pin Simm
There is no memory on the mainboard. For 2Mb chipmem, a standard 72-pin 2Mb simm is used. 
The simm memory in the picture is a genuine 2Mb 72-pin simm with the correct memory organization. 
Consequently, it will also work in the A4000. 
Make sure the simm and socket are oriented the right way. Look at the picture where you see that 
pin 1 is closest to the PS/2 connector.
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Assemble all surface mount components first. 
Measure all resistor nets and be sure to orient them right. They can be quite tricky to remove if things 
go wrong.
Wait to mount the ZII connectors. They are not needed for test run.
For test running you only need the video connector. The PS/2 connector may also be useful for test 
running. But it is not required.
Be sure to turn the SIMM socket in the right direction. Check the +5V in it before inserting the SIMM. 
There are sockets where the pins appear to be "backwards". So if you buy one other than specified, 
pay extra attention to this.
Without simm memory you should get green image.
If you manage to mount the wrong socket or turn it the wrong way, you run the risk of frying both the 
memory and the agnus and more.
Don't swap 74HC for HCT etc. It won't work. There are some 74LS you can swap to 74F and 74HCT. 
But it is not well tested.
Don't swap 74F to something else, it doesn't work. If it does work, there is a high risk that the computer 
will be very unstable.
Do not change the electrolytes to something else. There is a reason they are low profile. Namely that 
you can mount piggyback cards in the sockets.
For example, accelerator cards and the capacitors fit underneath.
In short, don't swap components in the parts list unless it's necessary or you're sure what you're doing.
I recommend not socketing U9, U10, U11, U12 because of signal integrity even though it would likely 
work. Mount Q7, Q8, Q9 as close to the circuit board as possible.
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These design materials referred to in this document are NOT SUPPORTED.
THERE IS NO WARRANTY FOR THE DESIGN MATERIALS, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN
WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE
THE DESIGN MATERIALS “AS IS” WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE DESIGN MATERIALS IS WITH YOU. SHOULD THE
DESIGN MATERIALS PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL
NECESSARY SERVICING, REPAIR OR CORRECTION.
We mean it; these design materials may be totally unsuitable for any purposes.

The author provides the enclosed product(s) under the following conditions:
This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR
EVALUATION PURPOSES ONLY and is not considered by the author to be a finished end-product
fit for general consumer use. Persons handling the product(s) must have electronics training and observe
good engineering practice standards. As such, the goods being provided are not intended to be complete in
terms of required design-, marketing-, and/or manufacturing-related protective considerations, including
product safety and environmental measures typically found in end products that incorporate such
semiconductor components or circuit boards. This evaluation board/kit does not fall within the scope of the
European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling
(WEEE), FCC, CE or UL, and therefore may not meet the technical requirements of these directives or other
related directives.
Should this evaluation board/kit not meet the specifications indicated in the User’s Guide, the board/kit may
be returned within 30 days from the date of delivery for a full refund. THE FOREGOING WARRANTY IS
THE EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.
The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user
indemnifies the author from all claims arising from the handling or use of the goods. Due to the open
construction of the product, it is the user’s responsibility to take any and all appropriate precautions with
regard to electrostatic discharge.
EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE
LIABLE TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES.
The author currently deals with a variety of customers for products, and therefore our arrangement
with the user is not exclusive. The author assumes no liability for applications assistance,
customer product design, software performance, or infringement of patents or services described
herein..
No license is granted under any patent right or other intellectual property right of the author covering
or relating to any machine, process, or combination in which such the authors products or services
might be or are used.
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U32 contains code licensed under GPLv2. You can download the source code here: http://aminet.net/docs/hard/ps2m.lha
A copy of the GPLv2 license is provided below:

    GNU GENERAL PUBLIC LICENSE
       Version 2, June 1991

 Copyright (C) 1989, 1991 Free Software Foundation, Inc.
                       59 Temple Place, Suite 330, Boston, MA  02111-1307  USA
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.

    Preamble

  The licenses for most software are designed to take away your
freedom to share and change it.  By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users.  This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it.  (Some other Free Software Foundation software is covered by
the GNU Library General Public License instead.)  You can apply it to
your programs, too.

  When we speak of free software, we are referring to freedom, not
price.  Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

  To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

  For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have.  You must make sure that they, too, receive or can get the
source code.  And you must show them these terms so they know their
rights.

  We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

  Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software.  If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

  Finally, any free program is threatened constantly by software
patents.  We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary.  To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.

  The precise terms and conditions for copying, distribution and
modification follow.

    GNU GENERAL PUBLIC LICENSE
   TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

  0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License.  The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language.  (Hereinafter, translation is included without limitation in
the term "modification".)  Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope.  The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the
Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

  1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

  2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

    a) You must cause the modified files to carry prominent notices
    stating that you changed the files and the date of any change.

    b) You must cause any work that you distribute or publish, that in
    whole or in part contains or is derived from the Program or any
    part thereof, to be licensed as a whole at no charge to all third
    parties under the terms of this License.

    c) If the modified program normally reads commands interactively
    when run, you must cause it, when started running for such
    interactive use in the most ordinary way, to print or display an
    announcement including an appropriate copyright notice and a
    notice that there is no warranty (or else, saying that you provide
    a warranty) and that users may redistribute the program under
    these conditions, and telling the user how to view a copy of this
    License.  (Exception: if the Program itself is interactive but
    does not normally print such an announcement, your work based on
    the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole.  If
identifiable sections of that work are not derived from the Program,
and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works.  But when you
distribute the same sections as part of a whole which is a work based
on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the
entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

  3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

    a) Accompany it with the complete corresponding machine-readable
    source code, which must be distributed under the terms of Sections
    1 and 2 above on a medium customarily used for software interchange; or,

    b) Accompany it with a written offer, valid for at least three
    years, to give any third party, for a charge no more than your
    cost of physically performing source distribution, a complete
    machine-readable copy of the corresponding source code, to be
    distributed under the terms of Sections 1 and 2 above on a medium
    customarily used for software interchange; or,

    c) Accompany it with the information you received as to the offer
    to distribute corresponding source code.  (This alternative is
    allowed only for noncommercial distribution and only if you
    received the program in object code or executable form with such
    an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it.  For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable.  However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

  4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License.  Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

  5. You are not required to accept this License, since you have not
signed it.  However, nothing else grants you permission to modify or
distribute the Program or its derivative works.  These actions are
prohibited by law if you do not accept this License.  Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

  6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions.  You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.
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  7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License.  If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all.  For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices.  Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

  8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded.  In such case, this License incorporates
the limitation as if written in the body of this License.

  9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time.  Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number.  If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation.  If the Program does not specify a version number of
this License, you may choose any version ever published by the Free Software
Foundation.

  10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission.  For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this.  Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

    NO WARRANTY

  11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO 
WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW.  
EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER 
PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER 
EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  THE ENTIRE 
RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.  
SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY 
SERVICING,
REPAIR OR CORRECTION.

  12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN 
WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY 
AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR 
DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL 
DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT 
LIMITED
TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES 
SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH 
ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF 
THE
POSSIBILITY OF SUCH DAMAGES.

     END OF TERMS AND CONDITIONS

    How to Apply These Terms to Your New Programs

  If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

  To do so, attach the following notices to the program.  It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

    <one line to give the program's name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free software; you can redistribute it and/or modify
    it under the terms of the GNU General Public License as published by
    the Free Software Foundation; either version 2 of the License, or
    (at your option) any later version.

    This program is distributed in the hope that it will be useful,
    but WITHOUT ANY WARRANTY; without even the implied warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General Public License
    along with this program; if not, write to the Free Software
    Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA  02111-1307  USA

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

    Gnomovision version 69, Copyright (C) year name of author
    Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type `show w'.
    This is free software, and you are welcome to redistribute it
    under certain conditions; type `show c' for details.

The hypothetical commands `show w' and `show c' should show the appropriate
parts of the General Public License.  Of course, the commands you use may
be called something other than `show w' and `show c'; they could even be
mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary.  Here is a sample; alter the names:

  Yoyodyne, Inc., hereby disclaims all copyright interest in the program
  `Gnomovision' (which makes passes at compilers) written by James Hacker.

  <signature of Ty Coon>, 1 April 1989
  Ty Coon, President of Vice

This General Public License does not permit incorporating your program into
proprietary programs.  If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with the
library.  If this is what you want to do, use the GNU Library General
Public License instead of this License.


