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Attention! Read This First!
*************************************************************

Read this booklet first. If at any time within six weeks after
the purchase date you decide that the Color Burner is not for
you, for any reason, you may return it for a full refund of the
purchase price. However, if you open the plastic bag containing
your Color Burner and then wish to return it (unless it is
defective), there is a $15 checkout and restocking fee.
Defective Color Burners will be exchanged at no charge. No
returns may be made for any reason without an authorization
number; contact Green Mountain Micro by phone or mail.
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Attention!
*************************************************************

You are responsible for reading all warnings, cautions and
attentions in this documentation.
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Warranty and Disclaimer
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Your Color Burner, an assembled and tested EPROM programmer, is
warranted to be free from defects for a period of six months
from time of purchase (1) when installed and used according to
the instructions printed in this documentation, (2) when used on
an otherwise unmodified TRS-80 Color Computer, Color Computer 2,
or TDP-100, and (3) when used with Green Mountain Micro's Color
Burner software. The user alone determines applicability and
appropriateness of the Color Burner for the user's computer
system, and by this purchase agrees to hold the manufacturer and
distributor harmless for any damages, consequential or
otherwise, arising from use of the Color Burner. This includes,
but is not limited to, interruption of service; loss of profits,
business, or anticipatory profits; or consequential damages
arising from use of the Color Burner. Warranty does not cover
physical damage, including breaking of battery connectors,
damage caused by the use of external power sources other than
those specified, or damage caused by the use of EPROMs other
than those indicated in this documentation. This warranty does
not apply to Color Burner kits or Color Burners modified by the
user.

TRS-80, Color Computer, EDTASM+ and Radio Shack are trademarks
of the Tandy Corporation.
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Warranty does not cover damage to 6821

PIAs, which are under user contral during

EPROM programming. Replacement of damaged
6821s will be made at our regular parts
cost, plus $1Q0.0Q installation, shipping
and handling.

Warranty does not cover damage to unit
unless COLOR BURNWARE has beern used to
program EPROMs. Qur records must show
that you have purchased BURNWARE ar your
Color Burner warranty is VOID.

Do NOT attempt repairs on your Calor

Hurrer. User—attempted repairs will VOID
the warranty, except where such repairs
were authorized by Green Mountain Micro
technical support staff.,

tlse the lower 24 pins of the 28-pin socket
for 2716, 2732 and 68764 EPROMs (see
decumentation, page 11). Use of the upper
24 pins may damage the 6821 PIAs and will
VOiD the warranty.

Do NOT attempt to program a Texas Instruments
TMS2716. This is a multiple~voltage part NOT

in the 27XX family of EPROMs. If you use

a Texas Instrumerts EPROM, make sure it is
a TME2516,., Use of a TMS2716 may damage the
Color Burner and VOID the warranty.

Except as provided above, this naoticve does

not express or imply changes to the warranty

and disclaimey provisions printed in the
Color Burner documentation.
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You are encouraged to make a backup copy of this software.
After loading and running the program as described under
"Loading and Running the Software" (page 3), tap <BREAK> until
you get an "OK". Insert a fresh cassette in the recorder, set
it to record, and type the following Basic program line:

FOR W =1 TO 3 CSAVE "BURNER" : FOR U = 1

TO 1000 : NEXT CSAVEM"BLAST", &H3ID0O, &H4000,

&H3D27 : FOR U 1 TO 5000 : NEXT : NEXT
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The Color Burner is plug—-in module for the TRS-80 Color Computer
that programs data into erasable, programmable, read-only
memories (EPROMs). EPROMs are used for plug—in cartridge
program packs, for replacement or correction of BASIC language
ROMs, for video display character generators, and for storage of
other vital data. The Color Burner reguires operating software
in addition to the program to be stored in the EPROM.

Color Burner hardware features:

* 21-volt and 25-volt programming pulses for compatability with
most popular EPRQOMs.

* A "personality module", which directs voltages and programming
pulses to the EPROMs, and allows expansion to new EPROMs.

* 24-pin or 28-pin EPROM capability for future expansion.

* Established circuit parts and low parts count for high
reliability and long life.

* Inexpensive battery operation using three 9-volt alkaline
batteries.

* Compatible with Color Computer, Color Computer 2, &nd
TDP-100.

Color Burner software features:

* Expandable, with programming of 2716, 2732, 2764, 27128 and
68764 included.

* Pre-~charge pulse to read newer EPROMs such as 68764.

* Read, write, verify and erase-verify modes for all EPROMs.

* Full or partial programming of EPROM memory contents from one
to 16,384 bytes.

* Machine language monitor for display and editing of material
to be programmed.

* Personality module design systemn.

* Extensive "Help" commands cuts time-consuming reference to
documentation.

- — — — — — — — ——— — i — — —— — — i T — T —— T — —— — — T i — S A . —— 2 e " . — — —— —

bocumentation, board design and software Copyright (c) 1984 by
Dennis Bathory Kitsz. All rights reserved.

A A A S A A A A N S S AN S A i S i i D D N MR i ik bl LAE N Ve e i L AN i M AR NN N A S P T AN N S A P e e —



2

R 1/1s/8t

Y et D i el ———— - — —— A i} s ik

e S e A L ol - ——— Y b

The Color Burner is a temporary addition to your Color Computer
system, designed for use with cassette. Although you may be
using a disk system, the Color Burner is electronically
incompatible with a disk system.

Turn off your Color Computer, and remove any cartridges from the
right-hand cartridge slot. With the components facing up and
the gold edge connector pointing to the left, insert the Color
Burner straight into the cartridge slot. Make sure the three
9-volt battery connectors are free and outside the computer's
case. They must not lay on the Color Burner board.

Double check to make sure the Color Burner is inserted fully,
that it is straight, and that no metal parts touch it. You may
wish to support it two ways: with a piece of cardboard or a
wood strip or, if you plan to use it often, with permanently
attached felt or rubber feet.

To test the installation, turn on the power to the computer.
You should see the usual green screen and sign-on message. If
the screen does not appear correct, turn off the computer
immediately! Double-check your insertion.

Attention! Kit EBEuilders!

If your Color Burner does not work when
tested, Green Mountain Micro will vepair
it for $12,60 plus $2.5@ shipping and
handling. Physically damaged Burners,
Burners built with other than electronic
(rosin core) solder, or otherwise built
disregarding the instructions are not
covered by this offer. Ship the Burner
via UPS or First Class Mail, insured.
Call for authorization before sending.
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Using the Color Burner Software
hkhkhhkkhhkhkhkhkhhhkhkkkhkhkkhhhkhkkkhkhkhkkhkhhhkhkkhkhhkhhkhkhkhkhhkhkhhkhkkikkik®

Loading and Running the Software

The software consists of a Basic driver and a set of machine
language subroutines. To load this program:

1. Turn on your 32K Extended Color Basic Color Computer.
2. Insert the tape into the player, make sure it is
rewound, and set it to play.
3. Type:
PMODEO : PCLEAR1l : CLOAD <ENTER>
The Basic driver program will load into the computer.
4. Keep the tape player on until the main menu appears.
5. When "OK" returns, type:
RUN <ENTER>
The machine language subroutines will be loaded.
6. The Main Menu will be presented.
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Set EPROM type.

Load object tape.
Examine object code.
Save object tape.
Blast EPROM.

Define new EPROM.
Read EPROM program.

~I U kW
»

Touch number or "H" for HELP

L T I T T T T TR Y B TR TR T R TN I T I L T )

L I R T Y A I I I T B L R T R T O T T BT I )

(1]
L 1]
13
1]
.o
(13
”
(1]
[T ]

.- w» T EEENEEN] [ ] LN I 3 B ] * 4 a9 e 9
. . * - « s s 8 e " s 0 2. 2 2 5 8 0 8 =

- . e - -
- * . H .

Remember that you may touch "H" from the main menu to receive
information about each menu selection.



Main Menu Selection $1:
Setting the EPROM Type
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A submenu is presented:

: Color Burner Monitor/Blaster 2.2
s Copyright (c¢) 1984 D. B. Kitsz

<*> EPROM DEFINED = NONE <*>

-
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1. 2716 (2K X 8)

2, 2732 (4K X 8)

3. 2764 (8K X 8)

4. 27128 (16K X 8)
5. 68764 (8K X B8)

6. SPECIAL (MENU #6)
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An EPROM type must be selected in order to establish certain
parameters within the machine language subroutines, and to
provide appropriate prompts during memory loading, saving and
examination. Once you have defined the EPROM type, it's a good
idea to insert the personality module (see "Using the Color
Burner Hardware" in this booklet).

Selection #6 is provided to permit you to work within a
theoretical range of 64K bytes, and is included for future
expansion of this software.

Main Menu Selection #2:
Loading Object Code

Object code -- binary program information or data -- up to 16K
in length may be loaded into memory for editing, examination and
burning into an EPROM. You must know the origin (first byte) of
the object code. For example, plug-in ROM cartridges have an
origin of $C000, Color Basic and origin of $A000, and Extended
Color Basic an origin of $8000. 1In response to the prompt,
enter the origin in hexadecimal. .

The next prompt asks for the location in the EPROM where the
object code is to be loaded. For example, you may have created
several programs for storage in a large EPROM for a plug-in ROM
pack, residing at $C000, $C1l0B, $C223, $CEA9 and $D002 in the
Color Computer's memory. In the final programmed EPROM, these
would reside at relative addresses $0000, $010B, $0223, $SQEA9
and $1002. One of these latter values would be entered in
response to the prompt.

You will then have the option of returning to the main menu, or
loading the object code.



Main Menu Selection #3:
Examining Object Code
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You may examine any area of memory within the Color Computer,
and edit any area of RAM. The memory used for programming
EPROMs resides at $4000 to $7FFF.

You will be asked for a starting address, in hexadecimal. After
entering this value, the screen will display 16 rows of eight
bytes, preceded by the memory address. A flashing cursor will
be displayed.

Use the four keyboard arrows to move the cursor over the memory
value you wish to change, and type in the new value (remember to
use hexadecimal notation). When you have completed the changes,
you have two options: (1) Pressing ENTER will confirm those
changes and place them in memory; (2) Pressing "M" will return
the main menu without making the memory changes.

Caution: You may edit ANY area of RAM using this editor. Be
sure to be very careful when making changes in RAM below $4000,
where Basic program variables, screen, plus key Basic vectors
and tables exist.

Main Menu Selection #4:
Saving Object Code
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The object code to be saved will reside in your RAM editing
buffer from $4000 to $7FFF. This Color Burner software does not
support saving blocks of Basic ROM, cartridge ROM, or low
memory .

Enter an address from $0000 as a starting address within the
EPROM you have defined, and then a larger value up to 54000 as
the ending address. You have the option of saving to tape or
returning to the main menu.

If you save, the block of binary information will be dumped to
tape in standard CLOADM format, with an origin of $4000. It can
therefore be loaded directly back into the Color Burner software
for later editing and programming.

Main Menu Selection #5:
Burning an EPROM

Your EPROM must be installed in the socket, the proper EPROM
must be defined through main menu selection #1, the personality
module must be in place for that EPROM, and vour object code
must be ready and waiting in the memory buffer.



It is wise to check for an erased EPROM first, unless you are
adding to a partially programmed EPROM. Press "Y" to check for
erasure.

The starting address prompt will be displayed. You may program
any block of memory within the EPROM; to program the entire
EPROM, enter 0000 at this prompt.

The ending address prompt will be displayed. This is actually
ending-address-plus-one. That is, if your are programming an
entire 2716, you would enter 0000 as the starting address, and
0800 as the ending address. Remember, these values are in
hexadecimal,

The programming will begin immediately, and continue until
complete. DO NOT INTERRUPT THIS PROCESS BY PRESSING RESET OR
TURNING THE MACHINE OFF! If you must interrupt the programming,
disconnect one of the batteries, and ONLY THEN press the reset
button.

Finally, you will be asked if you wish verification. Usually,
you will want to do this, since verification can be performed
quickly. A "Verify Fails" message will be displayed at each
location not properly programmed, and the message will sta¥y on
the screen until "Verify Complete" is shown. This can be quick,
so watch carefully.

You may return to the menu at this point.

Main Menu Selection #6:
Defining a New EPROM
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The definition of a new EPROM is actually a reference for the
persconality module; programming timing definitions, pulse times,
etc., are not supported in this version of the Color Burner
Software (see the section entitled "Writing Your Own Software"
in this booklet).

To define the personality module, you will need the information
from the EPROM's data sheet. You will be asked a series of
questions:

1. How many pins (24 or 28)?

2. Power (Vcc) on what pin?

3. Program (Vpp) on what pin? (This is the positive-going
programming pulse voltage, not the program enable).

4. Low OE on what pin? This is the low-going output
enable, present on some of the 2700 family of EPROMs.
Enter 0 if there is no OE present on the EPROM.



5. Low CE on what pin? This is the low-going chip enable,
present on some of the 2700 family of EPROMs. It is also
called simply E. Enter 0 if there is no CE present on
the EPROM.

6. All on what pin? This is address line 11, used depending
on the EPROM's size. Enter 0 if there is no All.

7. BAl2 on what pin? Same as above for address line 12.

8. 213 on what pin? Same as above for address line 13.

9. Low PGM on what pin? This is the low-going program-
enable pulse present on some of the larger 2700 family
of EPROMs. Enter 0 if there is no PGM present.

After answering these nine questions, you will be presented with
a diagram of the personality module wiring. Should a wire go
off the top of the module, this indicates that this EPROM cannot
be programmed by the Color Burner.

For more information about personality modules, see the section
entitled "Using the Color Burner Hardware" in this booklet.

Press Enter when you have copied the diagram of the personality
module, and you will be returned to the main menu.

Main Menu Selection #7:
Reading an EPROM
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To read an EPROM, you must have set its type, inserted the
correct personality module, and have inserted the EPROM itself.

You will be prompted for the relative starting address within
the EPROM, and the relative ending address. Use hexadecimal
numbers, and remember that the ending address is the actual
ending address plus one.

The EPROM will be read into the memory buffer, and you may then
return to the main menu.

Hit RESET? Mess up? Make an eryvor?
Need to recover SOMEHDW?? Tyry this:

GOTO3 {ENTER> i

If variables are still intacts you
will return to the Main Menu MAh!)
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The Color Burner is provided with two programming voltages, a
28~pin socket, and personality modules. Commercial EPROMs
require programming and power voltages, several kinds of program
pulses, and come in 24-pin and 28-pin packages. To accommodate
these variations, all programming is done using software. The
Color Burner software from Green Mountain Micro reads and burns
2716, 2732, 2764, 27128 and 68764 EPROMs.

You may need to write your own software to accommodate other
types such as 25-series EPROMs, to take advantage of future
enhancements of an existing series, or to incorporate one of the
"intelligent" algorithms for faster programming of large

EPROMs .

If you are using the Color Burner software, the information
below will be useful.
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Programming tables contain four bytes which are output through
Color Burner port $FF46. Byte #1 is the value to turn the EPROM
off; byte #2 turns the EPROM on to a read condition; byte #3
turns the EPROM on to a program-ready condition; byte #4 is the
programming pulse,

2716 programming values $3D07~-$3D0A
2732 programming values $3D0B-$3DOE
2764 programming values $3D0F-$3D12
27128 programming values $3D13-$3D16
68764 programming values $3p17-$3D1A
Free programming table #1 $3D1B-$3D1E
Free programming table $#2 $3D1F-$3D22
Free programming table #3 $3D23-$3D26

M ol e e S S S S A el T T T T S N D o0 S " i A i e T T — D 3 Sul S S N D . M S A S S b

Major Subroutines:

Configure port A ($FF40) as input data (Y not used) $3D27
Configure port A ($FF40) as output data (Y not used) $3D34
Configure ports B, C and D ($FF42, 44, 46) as outputs $3D42
Establish EPROM type and return address of table in Y

register (X register saved, B not used) $3D60
Display a l6-character message (X points to message) $3D6D
Delay approx. 30 microseconds (B register saved) $3D7B
Delay pulse time of N milliseconds (D register saved) $3D85
l6-bit delay value $3D87-33D88

50 mS delay = $18F8; 2 mS delay = $0100
Display 16-bit value in hex (value in D; X and Y saved) $3D92
Display 8-bit value in hex (value in A; X, B not used) $3DAl

General setup to read EPROMs (Y saved, B not used) $3DBE
Program EPROM using tables and subroutines $3DCD
Check for erased EPROM using tables and subroutines $3E4B

Verify correct programming using tables and subroutines $3ESC



Read EPROM into memory at $4000 using tables and

subroutines $3EED
Message "Programming" $3F2B
Message "Verifying” $3F3B
Message "Erase Check" $3F4B
Message "Verify Fails at" $3FSB
Message "Erase Fails at" $3F6B
Message "Burn Fails at" $3F7B
Message "Burn Complete” $3F8B
Message "EPROM Erased" $3F9B
Message "Verify Complete" $3FAB
Message "Reading EPROM" $3FBB
Message "EPROM Read" $3FCB
Message "Bad EPROM Type" S3FDB

_____________________________________________ [ Y

The creation of your own software is outside the scope of this

documentation.

However, the following information about the

EPROM to be programmed will be necessary:

1. The programming voltage (21 or 25 volts).

2. The programming pulse width (2 to 50 mS).

3. Number of programming pulses required.

4. The EPROM physical size (24 or 28 pins).

5. The placement of variable pins including addresses
All, Al2 and Al3; chip enable (CE¥*), if any; output
enable, (OE*) if any; program low (PGM¥*), if any;
program pulse (Vpp); power supply voltage (Vec).

6. The method of reading (continuous read or pre-charge).

7. The method of programming (byte or block).

B. Other timing considerations not describe above.

Essential data for several EPROMs is provided with this
documentation, as well as a listing of the software developed by
Green Mountain Micro. The comments in the Basic and source
listings, together with the EPROM data, should provide the
information you need to devise your own programming software for
the Color Burner,

Saoftware not Loading???

There are three copies of the Color
Burner software on each side of the
tape. Please try these copies before
contacting Green Mountain Micro for
exchange. Refer ta your Color Basic
manual for tape loading hints. Thanks.
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Using the Color Burner Hardware
*************************************************************

The Personality Module

e g i e — — A b o T

The personality module directs programming information to the
proper positions of the EPROM. Because of the wide variety of
EPROMs and the expanability of the Color Burner software, the
personality module is used as a simple alternative to expensive
switching circuits.

You are provided with an unwired personality module with your
Color Burner. To wire the module, choose the EPROM type you
wish to program, and examine the drawings below:

2716 2732 2764 27128 68764
ool o)L () ]S R f

(o] o] (o]
o] o o
o o] 0 Q =)
[s) [s] o (o]

(o] Q
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[e} [o) o) (o]
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Hold the module in a small clamp, with the angled corner (marked
pin 1) facing away from you. Run wires connecting the top,
forked contacts. Be sure wires that cross do not touch:;
insulate them from each other. Solder quickly (don't melt the
plastic!).

The personality module is inserted in the 16-pin socket at the
far right side of the Color Burner board, with the angled corner
facing the far side.

Insert the personality module as soon as you have selected the
EPROM you wish to program (main menu selection #1). Keep it in
place until you change EPROM types.

The Low~Insertion Force Socket

. T S ek — ——————— — — . - —p .

EPROMs are read and programmed by placing them in the low-~
insertion-force socket on the near right side of the Color
Burner board. The socket has 28 contacts, and can be opened and
closed for easy insertion and removal of EPROMs. All EPROMs are
programmed with their identification notch facing the far side
of the Color Burner board. 28-pin EPROMs fit right into the
socket, taking up all the contact positions, whereas 24-pin
EPROMs fit into the near 24 contacts. See the diagram on the
next page:
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Several different types of this socket have been provided with
the Color Burner, some with screwdriver slots, some with
handles. When using those with triangular slots marked "C-0O"
(manufactured by Kel-Am), be sure to insert a screwdriver of
exactly the right width. Too small a screwdriver won't turn it
and may deform the plastic, too large a screwdriver may snap of
the plastic tongue. WNever force a slotted socket closed. Some
EPROMs have thick pins, and will make adequate contact with the
Kel-Am sockets without closing the socket completely.

Insert the EPROM after you have selected your EPROM (main menu
selection #1), and after you have inserted the personality
module (see above), but before connecting the 9-volt batteries.

Disconnect one battery before removing the EPROM, when
programming is complete.

The Battery Clips

— e A o e e —— =

For safety, the batteries are connected as the last step before
programming; as you get proficient, you will be able to leave
the batteries in place for the whole session.

Connect two batteries, but leave the third unconnected until an
EPROM has been selected (main menu selection #1), the
personality module has been inserted, and the EPROM has been
placed in the socket. Then connect the last battery.

The battery clips are soldered to the Color Burner board with
relatively fine wires. 1It's best to flex these wires ,as little
as possible; place a small elastic band around the Color Burner
when it's not being used.

11
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Procedure
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A detailed step-by-step is provided in the next section. 1In
general, the procedure is:

Color Burner in, Computer on.
Load and run Color Burner software.
Select EPROM type (Menu #1).
Insert personality module.

Get ready to program {(Menu #5).
Insert EPROM.

Connect batteries.

8. Program EPROM.

9. Disconnect batteries.

10. Remove EPROM.

1ll. Go back to steps 3 or 5.

~S LW N
¢« &

Important things to remember:

l. Personality module faces the Burner's far side.
2. EPROM faces the Burner's far side.

3. 24-pin EPROMs sit in the near 24 socket contacts.
4, Use only fresh 9-volt alkaline batteries.

Battery Life

Battery life will vary, depending on the quality and shelf life
of the batteries you buy. 1In using stock Radio Shack alkaline
9-volt batteries, we have found that you can program
approximately 100K of EPROMs (fifty 2716s, twenty-five 2732s,
twelve 68764s). You may be able to program more than that (we
have programmed more than one hundred 2716s with one set of
batteries), but be sure to verify correct programming after each
one.

A TTENTION
The Personality Module header is
shipped in place in its socket.

Be sure to REMOVE the Personallty
Module before soldering to it!!
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Sample Session: Step-by-Step EPROM Copying
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Here is a step-by-step procedure for copying an EPROM. The
example used will be the 68764. (Steps 16, 22 and 29 are
recommended, but optional).

3l Install the Color Burner, component side up.

28 Turn on the 32K Extended Basic Color Computer.,

3. Load and run the Color Burner software.

4, Touch main menu selection #1, Set EPROM type.

) " Touch submenu selection #5, 68764 (8K X 8).

6. Touch M to return to main menu.

Y Insert the 68764 Personality Module.

8. Touch main menu selection #7, Read EPROM program.

9. Open low-insertion-force socket (screw slot/handle).

10. Insert master 68764 EPROM in socket {near 24 pins).

1% Close low-insertion-force socket.

12, Connect the three 9-volt batteries in the clips.

13. Enter starting address 0000 in response to prompt.

14. Enter ending address 2000 in response to prompt.

15. EPROM will be read; touch M to return to main menu.

l6. Disconnect one of the 9-volt batteries.

17. Open low—insertion-force socket.

18. Remove master 68764 EPROM from socket.

19. Touch main menu selection #5, Blast EPROM.

20. Insert blank 68764 EPROM in socket.

21. Close low-insertion-force socket.

22, Reconnect the remaining 9-volt battery.

23. Touch Y in response to prompt to verify erased EPROM.

24, If erase passes, press C to continue; if not, press
M, remove the defective EPROM, and return to step 19.

25. Enter starting address 0000 in response to prompt.

26. Enter ending address 2000 in response to prompt.

27. Programming will complete; touch Y to verify burn.

28. Touch M to return to the main menu.

29, Disconnect one of the 9-volt batteries.

30. Open the low-insertion-force socket.

31. Remove the newly programmed 68764 EPROM.

32. If you wish to program another blank, go to step 19.

33. If you wish to program from a different 68764, go to
step 8.

34, If you wish to program a different kind of EPROM,
remove the personality module and go to step 4.

35. If you wish to complete the session, disconnect all
batteries.

36. Remove the personality module from the Color Burner.

37. Turn off the Color Computer.

38. Remove the Color Burner Beard from the Computer.
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Cl 0.1 mF monolithic or disc capacitor .25
c2 0.1 mF monolithic or disc capacitor .25
C3 47 mF, 35V radial aluminum electrolytic capacitor .75
C5 0.1 mF monolithic or disc capacitor .25
D1l 1N4148 or equivalent small-signal diode .20
D2 1N4148 or equivalent small-signal diode .20
D3 1N4148 or equivalent small-signal diode .20
D4 1N5253B 25-volt, 500 mW, 5% zener diocde 1.00
D5 1IN5251B 22-volt, 500 mW, 5% zener diode 1.00
Q1 2N3904 NPN small-signal switching transistor .35
Q2 2N3906 PNP small-signal switching transistor .35
Q3 2N3906 PNP small-signal switching transistor .35
Q4 2N3906 PNP smal-signal switching transistor .35
Rl 100 ohms, 1l/4-watt, 5% resistor .10
R2 4.7K, 1/4-watt, 5% resistor .10
R3 4.7K, 1l/4-watt, 5% resistor .10
R4 4.7K, 1/4-watt, 5% resistor .10
R5 10K, 1/4-watt, 5% resistor .10
R6 10K, l1/4-watt, 5% resistor .10
R7 10K, 1/4-watt, 5% resistor .10
R8 10K, 1/4-watt, 5% resistor .10
R9 75 ohms, 1/4-watt, 5% resistor .10
R10 1K, 1/4-watt, 5% resistor .10
S01 28-pin, low-insertion~force socket 7.50
S02 16-pin integrated circuit socket .75
Ul 6821 Peripheral Interface Adapter 5.00
U2 6821 Peripheral Interface Adapter 5.00
U3 7406 open-collector hex inverter 4.50
= 16-pin header for personality modules 3.00
= l4-pin integrated circuit socket 1.00
- 40-pin integrated circuit sockets (2); each 1.00
- 9-volt battery clips (3); each .15
- Printed circuit board 20.00
- Programming software 15.00
-- Complete kit of parts, without software 49,95
e Complete kit of parts, with software 57.00
- Assembled and tested, without software 64,95
—r Assembled and tested, with software 69.95

(Note: C4 and C6 are not used.)

The 2716 TEST EPROM is available for $5 plus a $10 deposit and
$2.50 shipping and handling.

The 2732 TEST EPROM is available for $5 plus a $10 deposit and
$2.50 shipping and handling.

Contact Green Mountain Micro. =
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HIS MONTH'S TOPIC is the Color

burner, a project to program eras-

able, programmable read-only
memories {EPROMS).

There's been a lot of interest in EPROM
programmers among Color Computer
users, mostly because of the computer’s
ability to use plug-in program-pack car-
tridges. The EPROM is the perfect device
for program packs, for three big reasons:
it’s cheap ($3 to $4 for a 2K EPROM, $7
to $9 for a 4K EPROM, and prices on 8K
and 16K versions coming down all the
time); you can program it quickly and
easily (less than a minute per 1K of mem-
ory); and it's re-usable after being erased
vnder ultraviclet light.

Program-pack cartridges are conven-
ient. They commonly contain machine
language programs such as utilities or
games, but they can contain Basic pro-
grams or just blocks of important, fixed
data. There are 16,128 bytes available
for the program-pack to use, making it a
powerful extension of your Color Com-
puter's software.

Another use for EPROMsS is to replace
Basic ROMs with other languages, or
even to update your Basic ROMs to keep
up with Radio Shack’s changes and up-
dates.

The main obstacle to using your own
EPROMs is usually the fairly infrequent
need to program one. Unlike software
utilities, EPROM programmers ({also

= Custom

COLOR

The Color Burner

by Dennis Kitsz

called EPROM burners) are seldom used
often enough to justify their $100 or
higher cost. If that's your situation, this
month’s Color Burner is for you. For less
than $15 in parts, you can put together
a software-controlled EPROM program-
mer which will burn standard S-volt EP-
ROMs from 2K to 16K in size (2716
through 27128). With a simple change
of software and a differently-wired “per-
sonality module,” Basic ROM compatible
68764 EPROMS can be programmed.

How It Works

A memory device neéds an address to
access information. To read (get infor-
mation from) any memory, the address
of one memaory cell is presented by the
processor, together with memory-read
control signals. The memory responds
with data. To write to (store information
in} ordinary readiwrite memory (RAM),
an address is presented with memory-
write control signals; data from the proc-
essor is stored into that memory cell.

Reading EPROMs is just this straight-
forward. But writing to — that is, pro-
gramming — EPROMSs is a special case.
An address and data are presented to-
gether to the EPROM, and must be held

steady (stable); while address and data
are being held stable, special program-
ming voltages and control signals are
turned on for a very specific period of
time. After this time, the control signals
and voltages are turned off, and the next
address and data are selected.

The actual programming time for most
popular EPROMs is 50 milliseconds (m$),
or roughly 1720 of a second per celi, mak-
ing the time per K {1,024 bytes) of mem-
ory about 51 seconds. An 8K EPROM the
size of the Extended Basic, then, would
take nearly seven minutes to program in
its entirety. (A nice thing about EPROMs
is that they can be programmed one byte
at a time — program what you need, and
ieave the rest for expansion.}

The voltages needed for programming
EPROMS are +5 volts (for power), +25
volts (for 2K and 4K EPROMSs), and +21
volts {for 8K and larger EFROMs). Certain
manufacturers also have self-identifica-
tion information embedded into their
EPROM that can be read using + 11 volts,
but the Color Burner does not use that
feature.

The Color Burner uses three integrated
circuits — two 6821 peripheral interface
adapters (PIAs} to hold the address and
data stable and provide control informa-
tion, and one 7406 to activate the actual
control voltages. Four transistors to-
gether with associated resistors and
diodes are used by the 7406 to supply

15
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ground, +5, +21 or +25 volts. A plug-in
wiring block called a “personality mod-
ule” routes correct address and voltage
information to their respective points on
the EPROM. A zero-insertion-force sock-
et holds the EPROM itself. Figure 1 is a
block diagram of the activity, and Figure
2 is the complete schematic.

Look at Figure 1. There are seven mis-
cellaneous lines running from the com-
puter to the two PlAs. Address lines Al
and AQ select the four internal control
and data reqgisters of the PIA (refer to
“Custom Color,” March and April 1983,
for details of the operation of the 6821
PlA). SCS* (Spare Select) decodes the
input/output memeory area of the Coler
Computer (addresses $FF40 to $FFSF),
and this, together with address line A2,
activates each PIA when addresses $FF40
through $FF43 (PIA #1) or $FF44 through
$FF47 (PIA #2) areused.

The RES*™ (reset) signal synchronizes
the PIA and correctly establishes all regis-
ters when the power is turned on or the
Reset button is pressed; the E clock syn-
chronizes the inputfoutput timing with
the computer’s processor; and the RAW*
(read/write) line identifies a read-from-
peripheral or write-to-peripheral state.

The remaining eight lines represent
the data to be transmitted to the EFROM
socket. The data fed through the first
PIA's port A become actual data read
from or written to the EPROM. The data
fed through port B are used to hold
stable the lower eight bits of the
EPROM's address (AQ — A7),

Port A of the second PIA transmits the
remaining six EPROM address bits; three
{A8 — A10) complete the group of ad-
dresses common to all EPROMs from 2K
to 16K bytes. Address A11 must be
added to address 4K of memory, A12 is
added to address 8K, and A13 is used for
16K EPROMs. These last three addresses
are fed to a personality module, which
routes them correctly as needed. Two
bits of port A are not used.

The final port (PIA #2, port B} provides
the necessary control signals. OE* {out-
putenable), CE* (chip enable) and PGM*
{program) are controls used in different
ways by the four different EPROM sizes;
not all are used by all EPROMS. Because
of this, these must also be fed to the per-
sonality module for correct routing to the
£PROM socket. Bit 3 of port B is not used
by the Color Burner.

Bites 4 through 7 of port B select the
voltage for programming or reading. For
hardware simplicity and low cost, these
are software controlled functions. Look
at the schematic, Figure 2. When all bits
are0, the +5, +21and +25 volt lines are
turned off, and the transistor is opened
up to ground. Combined with high levels
on bits 0, 1 and 2, the EPROM can be en-
tirely deselected in software. Table 1 pre-
sents the eight bits of port $FF46, and
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Figure 1. Block diagram of the
Color Burner.
Table 1. PORT $FF46
bit7  bité  bits bit4 bit3 bit2 bit 1 bit0
ov sv 21v 25V —  PGM* CE* DE*
Programming/Reading Voltages (V,,):  Control/Select Lines:
0=0 0=2Z 0=2 0=2 2764 All 2716
1=2Z 1=5 1=21V 1 =25V 27128 -~ 2764
(Z = transitor turned off} 27128

Table 2. Port Values for 2716 through 27128 EPROMs

Bits

2716off

2716 read
2716setprgm.
2116 pulse

2732 off

2732 read
2732 setprgm.
2732 pulse

2764 off

2764 read
2764 setprgm.
2764 pulse
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how they are arranged, and Table 2
shows how the bits are used to select the
off, EPROM read, EPROM voltage set,
and EPROM program conditions.

Building the Color Burner

Any neat method of construction is
fine for the Color Burner, including wire-
wrapping, point-to-point soldering, or
printed circuit board (see parts list for

availability of boards and kits). Be sure to
include the 0.1 mF decoupling capacitors
near their respective integrated circuits
to assure reliable operation.

Before using the Cotor Burner, be sure
to test voltages, and be careful not to
allow the three 9-voit batteries to touch
other areas of the assembly. The results
of point-to-point wiring should look
something like the prototype shown in
Photos 1 and 2.

Figure 3 shows personality modules
for 2716 through 27128 EPROMSs. Ob-
tain 16-pin headers, and wire them as
shown in the figure. Figure 4 shows the
timing relationships required for reading
and writing these EPROMs,

Reading an EPROM

Before attempting to program an
EPROM, it's best to try to read one to
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Complete schematic of the Color Burner.
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make sure the Color Burner is working.
Turn on the computer, insert a pro-
grammed 2716 EPROM and the 2716
personality module, and run the pro-
gram in Listing 1. It should print the con-
tents of the EPROM in hexadecimal.

Testing Voltages

Once the read mode tests correctly, re-
move the EPROM, POKE &HFF46,8HA0 and
read approximately 21 volts at pin 2 of
the personality module. Then POKE
&HFF46,8H90 and read approximately 25
volts at the same pin. Finally, POKE
BHFF46,0 to turn all voltages off.

The forward voltage drop of silicon
diode and transistor junctions is 0.6 to
0.8 volts. For 21 volts programming vol-
tage, use a 22-volt zener and a diode for
isolation. This results in 22 volts minus
two junctions, or approximately 20.5
volts. Test the voltage; if it is outside the
high range of 22 voits, add a second
diode. if it is outside the low range of 20
volts, obtain a zener diode of slightly
higher value or tolerance, or use a ger-
manium diode in place of the 1N4148,
For 25 volts programming voltage, use a
27-volt zener plus two diodes for isola-
tion. This results in 27 volts minus three
junctions, or approximately 25.0 volts.
Test voltage; if it is outside the high
range of 26 volts, add a third diode; if it
is outside the low range of 24 volts, re-
move one of the 1N4148 diodes.
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- H
CE | ] , '
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QE /Vpp l I +EV
e ] )
jo——— 50 ms ——u]
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—_ Hi
CE l [ Lo
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—. : [ %
OF = HI = 50ms =
Vppe4sV. 2764, 27128 READ: LT
—_ Hi
Ct l | Lo
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OE 1 ] Lo

Figure 4. Timing diagrams for 2716
through 27128 EPROMSs.

10 X = &HFF40 :
11 POKE X+1,0 :

REM * Point X to PIA Port
POKE X,0 :

POKE X+1,4

12 REM * Above sets port 1A = Input Port

13 POKE X+3,0 :
15 POKE X+5,0 :

17 POKE X+7,0 :

POKE X+2,255 :
14 REM * Above sets Port 1B =

POKE X+3,4
Output Port

POKE X+4,255 :_ POKE X+5,4
16 REM * Above sets Port 2A =
POKE X+6,255 :

Output Port
POKE X+7,4

18 REM * Above sets Port 2B = Output Port

19 POKE X+6,&HCO
20 FOR Y = 0 TO 7
21 FOR Z = 0 TO 2
22 POKE X+2,2 :
23 POKE X+4,Y :

25 NEXT : NEXT :

REM
REM
24 PRINT HEXS${PEEK(X))" "; :

: REM -> 2716 Read Setup
: REM ~> A8 through Al0
55 : REM -> AO0 through A7
-> Address L.S. byte
-> Address M.S. byte
REM -> Data
REM -> Print Whole EPROM

26 POKE X+6,0 : REM -> Active Signals Off
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Calor Burner Kit Assembly Instructions
B3 e B 6 A A I A P D AT e B T B B BB 6 eI I 16N I A I IR IE 6 6 I e I I

Tools you will need: Solderving iron (25-watt), fine salder,
wire snips.

WARNING! This kit contains static-sensitive intearated
circuits. Leave all parts in the black foam until ready to
install them in the circuits or permanent damage to the devices
may result.

WARNING! Move the 28-pin zero—insertion force to the open
p?sité?n before salderings, or the contacts may be scldered
claosed!

CRUTION! Glass diodes are fragile. To prevent damage to the

diodes and to aveid cuts, bend the leads gently —--— not sharply

E_ agound a pencil point before inserting in the printed circuit
card.

CAUTION! Semiconductor devices can be damaged by heat. Use a
25-watt soldering iron and thin soldery, and never salder a part
sa that it becomes to hot to hold. These devices are rated to
be scldered at 30@ degrees F for 18 seconds (maximum).

ATTENTION! Be careful not to crush or bend the pins when
inserting the 4@-pin integrated circuits in their sockets.

ATTENTION! Dicdes and transistors loock alike.  Read the numbers
on each gpart before installing on the printed circuit board.

PLEASE CHECK BFF EACH STEP AS YOU WORK.

Getting Started

¢ ) Identify the printed circuit beoard (PC board) salder
side (bottom) and comporent side (top). The component side has
caomponent positions printed in white.

Check the contents of the plastic bag against the

{ =) Check the contents of the black foam pad against the
following parts list:
Quantity Part Description
4 ) c MCEBE1P 4@-pirn integrated circuit
( ) 1 746N 14~-pin integrated circuit
( ) P Socket 4@-piv law praofile =
4 ) 1 Socket 16—-pin low profile
( ) i Sacket 28-pin low—insertion force
{ )
following parts list:
Quantity Part Description
¢ 3 Capacitors @.1 mF _monolithic (mkd 10@4K)
( ) 1 Capacitor 47 mF 33Vy radial electrolyic
Y] 3 Dicdes iN4148 high-speed glass
¢ ) 1 Zener dicde 1NS253Ry 25 volts, 500 mW
{ ) 1 Zerner diode INSES1IBy 22 voltsy 520 mi
{ ) 1 Transistor £N3904, NPNy, small-signal
( ) 3 Transistors ZN3I906y PNPy small-signal
{ 1 Resistor 1@ olmsy 1/4 watt, 5%
. (brown—black—brown—gold)
( 3 Resistors 4. 7Ks 174 watt,
) (yellow—purple—-red-gold)
( 4 Resistors 1aK, 1/4 watt, 5%
. (brown—black—orange—gaold)
{ ) 1 Resistor 75 chmss 1/74 watt,
(purple—green—black—gaold)
{ ) 1 Resistor Iy 1/74 watt,
{(brown—-black-red—gold)
( ) 1 Header 16 pins
( ) 3 Clips 9-valt battery type
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Installing Parts

Attention! Solder parts only when you are told to do sao!

Place the printed circuit (PC) board with the marked
side upy and the geold connector pointing to the left.
The directions will be referred to as left, right,
far (away from you) and near (closest to you).

Pick up one of the 4@-pin _integrated circuit sockets.
Dnede?d is distinguished from the ather by a notch
or dot.

Insert the socket into the positiorn on the PC board
marked Uly, at the near side of the board. The wnotch
or_dot should point in the same direction as the
nateh printed on the PC board.

Bernd over two diagonally cpposite pins of the sacket
on the bottom of the hoard to hold the socket in
place for soldering.

Sclder all 4@ pins of the socket to the bottom of the
PC board.

Pick upy orient, and insert the other 40-pin saocket
inn the pasitiors marked U2 on the PC board.

Sclder all 4@ pins of the sctket tao the bottom of the
PC board.

Pick up the 16—-pin integrated circuit sockety and
lacate the natched or dotted end.

Insert this socket intoe the position marked S02 on
the PC board. Note that the rnotch points to the far
side of the PC board.

Bernd over two diagonally oppasite pins toe hald the
socket to the board,

Salder all 16 pins of the soccket tao the bottom of the
PC beard.

Pick up the 7406N integrated circuit, and locate the
notched or dotted end.

Insert this integrated circuit into the position
marked U3 an the PC board. The notch paints to the
near side of the board.

Bend over two diagonally opposite pins to hold the
integrated circuit to the board.

Salder all 14 pins of the integrated circuit to the
bottom of the PC board.

Using a pair of sharepy high—quality wire snips, clip
the excess protruding through the bottom of the board
from the three sockets and the integrated circuit.
Don’t cut all the way downj Just clip the sharp
Ppaints off.

Pick up the 28-pin laow-insertion-force integrated
circuit sockety and identify the end with the handle,
levery or screwdriver slot (any one of several tydes
aof socket are shipped with the Color Burner).

If the socket has a handley orient the handle toward
the near side of the board.

If the saocket has a screwdriver slaot, orient the slot
toward the Tar side of the board.

Open the socket by liftivng the lever ar turning a
screwdriver in the slot.



Insert the socket intoa the position marked S01.

Solder all 28 pins of the socket ta the bottom of the
PC board.

Pick up the 1@0@-chm resistor (brown—black—brown-gold)
and hald it between thumb and forefinger of one hand.
Pull the resistor betweern the thumb and forefinger of
your other hand, bending the leads 390 degrees, along

a gentle curve.

Insert the 1@2-ohm resistor into the position marked

Hold the resistor in place, and solder it to the
bottom of the board.

"Clip the eaxcess leads fram the bottom of the board.

Pick up the 4.7K-chm resistor (yellow-purple-red-
gald), bend it as beforesy and insert it into the
position marked RE.

Hald in placey, soldery and clip the excess leads.
Pieck up the next 4. 7K-chm resistor, bend, insert in
t?e position marked R3, hold in placey solder and
clip.

Pick up the last 4. 7K—ohm resistory benrd, insert in
t?g pasition marked R4, haold in placey solder and
clip.

Pick up a 1@K—-ohm resistor {(brown—black—-orarnge—gold),
bend ity arnd insert it imta the position marked RG.

Hold in placey solders and clip the excess leads.

Pick upsy bend, and insert the second 10K~ohm resistor
into the position marked R6G.

Hald ivn placey soldery and clip the excess leads.

Pick upy bend, and insert the third 10K-ohm resistor
into the pasition marked RY.

Hold in placesy scldery and clip the excess leads.

Pick upy bend, and insert the last 1@K-ohm resistor
into the position marked RS8.

Hold in places soldery and clip the excess leads.
Pick up, bend, and insert the 75-chm resistor
(surp1e~green—b1ack-gald) into the position marked

Haold in places, soldery and clip the excess leads.

Pick ups bendy and insert the 1K—ohm resistor (brown-
black—red-gald) into the position marked Ri@.

Hold in placey saldery and clip the excess leads.

Pick up aone of the Q.1 wmF capacitors (yellow or blue
rectangles marked 1@4K).

Insert it into the position marked Cly solder, and
clip the excess leads.

Pick up the second @.1 mF capacitaor,y insert into
position C2, saldery and clip the excess leads.

Pick up the last @.1 wF capacitor, insert into”
pasition C5y saldery and clip the excess leads.

Pick up the 47 mF electrolytic capacitors and
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identify the negative and positive leads.

«( Locate the position marked C3 on the PC board, and
identify the positive hole. -

« Insert the 47 mF capacitor_into position C3, with
the negative and positive leads oriented correctly.

The following components (transistors and diodes) are delicate
and heat-sensitive., Re-read the warnings and cautions are the
beginning of these instructions before continuinag.

¢ P;gk up the 2N39@4 transistory and identify the flat
side.
{ ) Insert the 2N3904 transistor in the position marked

@1y leaving about 1/4 inch of space between the body
and the PC bcard.

{ ] Be sure the flat side of the transistor matches
the flat side on shown on the circuit hoard. Solder
very carefully, being sure not tc make a bridge of
saolder between the solder points.

{ ) Clip the excess leads from the hottom of the board.
{ ) Pick up and insert a 2N3906 transistor inte the

position marked @2y leaving about 1/4 inch of space
betweern the body and the PC board.

( Orient the flat side correctlys and solder.

¢ Clip the excess leads from the bottom of the board.

¢ ) Pick up and insert a ZN39@& transistor into the
position marked Q3, leaving about 1/4 inch of space.

( ) Orient the flat side correctly, and salder.

(1B Clip the excess leads from the bottom of the board.

( ) Pick up and insert the last ZSN39@& trarsistor inta
the positiorn marked Q4, leaving about 1/4 inch of

space.
¢ Orient the flat sidey, and solder.

{ ) Clip the excess leads from the bottom of the beard.
(¢ Examine the 12 solder points you have just made.

These are the tightest solder locations on the boards
sa be sure there are no solder splashes or bridges.
If you find a prablems re—heat the connection to
correct it.

¢ al) Pick up a IN4148 diocde and locate the banded end.

( ) Find position D! on the PLC board, and locate the
banded end.

{ } Bend and insert the 1IN414B diode into position Di,
orienting the banded end correctly.

{ ) Salder and clip the excess leads fFrom the bottom
of the board.

{ ) Pick upy bend, orient and insert the second 1N4148
diode into the position marked D2.

{ ) Solder and clip the excess leads.

{ ) Pick upy bendy orient and insert the last 1IN4148-~
dicde into the position marked D3.

{ ) Solder and clip the excess leads.

{ ) Pick up the 1INSZ253B dicdesy and identify the banded

ernd.
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Beridy orient and insert the 1NS253R diocde into the
position marked D4.

Solder and clip the excess leads.

Pick upy bend, orient and insert the 1INSE251R diode
into the position marked DS,

Salder and clip the excess leads.

Pick up one of the 9-valt battery clips and identify
the red and black leads.

At the far right side of the board, behind the 16-pin

integrated circuit sockety locate six holes. Call
these holesy, from left to vight, #1 to #6.

Insert the red lead in hole #1iy marked "+"y and
solder.

Insert the black lead ivn hole #2y marked "-", and
salder

Pick up the riext battery clip, insert the red lead
in hale #3 marked "+"y and solder.

Insert the black lead in hole #4 marked "-", and
salder.

Rick up the last battery clipy insert the red lead
in hole #5 marked "+"y and solder.

Insert the black lead in hole #6 marked "-"y and
saldey.

Clip the excess of these six leads from the bottom
of the board.

Pick up aone of the MCE6BZIP integrated circuits, and
identify the notched end.

Orient this integrated civouwit above the 40-pin
saocket Uly with the noteh painting in the same
direction as the sockets toward the near side of
the board.

Being extremely careful not to bend or crush pins,
insert the integrated circuit in the socket by
pressing firmly and evenly on front and back of the
integrated circuit.

Pick up the other MCERAZIP integrated circuit,
orient ity and insert it in socket U2.

Your initial construction is completej you should
have one 16«-pin header left.

Positions C4 and €6 should be empty.

Recheck all socket orientation.

Recheck all integrated circuit orientation.
Recheck all transistor rnumbers and orientation.
Recheck all diode numbers and orientation.
Recheck all resistor values.

Recheck all capacitor values and the orientation
af the 47 mF electrolytic.

Recheck all solder points for completey smooth
commections,

If possibley, have a friend proafread your work.
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Ideally, testing should be done with a voltmeter and an
oscilloscope. Since the Color Burner has been designed to be
relatively trouble-free when properly constructedy, some of the
test1?g ?uggested in this section is recommended but not
essential.

Irmportant: Whern following these directions, make NOD
assumptions. For exampley da not install batteries until you
are told to do sc.

This testing section requires am Extended Color Basic computer.
( ¥ Tury the Color Computer OFF.

{ ) Insert the Cclor Burner board, gold edge coannector
to the left, and component side up.

( ) Turn the Color Computer ON and OFF quickly, keeping
it on forr NO MORE THAN ONE SECOND. If the screen
showed the usual green squarey, continue with the
rnext step. Otherwisey, yocur Color Burner has FRILED
TESTING. Ga to the TROUBLESHOOTING SECTION.

¢ Turn the Color Computer ON. Your sign—on message
should appear (Extended Color Basic). If the screen
shows the sign—on message, continue with the next
step. Qtherwise, youwr Colory Burner has FAILED
TESTING. Go to the TROUBLESHOOTING SECTION.

( ) Turn a digital valtmeter to the scale capable of
displaying valtages between 3 and 30 volts,

{ ) Connect the ground (black) lead to the Color EBurner
far side lead of DS (opposite the banded end).

{ =) Cornnect the sigrnal {(red) lead to the Color Burner
right side lead of D1 {(the banded e&nd).

{ } Connect three FRESH 9-volt ALKALINE batteries to the
battery clips.

{ ) Your computer is still on. If it is wnot, turn it on
VIOW.

{ ) Type the following Basic lines:
POKE&HFF47, @ {ENTER>
POKE &HFF 46, 235 {ENTER?
POKE&HFF 474 4 {ENTER>
POKERHFF46, @ {ENTER}

{ ) The valtage shauld read @ volts. If it reads @
voltsy, continue with the next step. Otherwise,
your Color Burner has FAILED TESTING. Bo to the
TROUBLESHDOTING SECTION.

(¢ ) Type this Basic line:
POKE&HFF 46, &HCO {ENTER> -
{ ] The voltage should read betweern 3.5 and S valts. If

it reads between 3.5 and 5 volts, continue with the
rext step. Dtherwisey, your Color Burrner has FAILED
TESTING. Ga to the TROUBLESHOOTING SECTIDON.

{ ) Type this Basic line:
POKE&GHFF 46, &HAR {ENTER)
( ) The voltage should read between 2@ and 22.5 valts.

If it reads between 20 and 22.35 valts, continue with
the next step. Otherwisey, your Color Burner has
FAILED TESTING. Go to the TROUBLESHODOTING SECTION.

{ ) Type this Basic line:s
POKE&HFF 46, &H9@ {ENTER)>



{ ) The voltage shauld wead betwean 24 and 26 valts. If
it reads betweer £4 and 26 valts, continue with the
next step. Dtherwises your Color Burner has FAILED
TESTING. Go ta the TROURBRLESHOOTING SECTION.

( } Type this Basic line:
POKERHFF 46, @ {ENTER>

If the Color Burner passes the tests abovey it has passed the
basic electrical functions and will not damage itself or the
computer. Complete testing requires programming software and_ an
EPROM to praogram; an oscilloscope can be used for the optional
tests. The following steps will copy a type 2716 EPROM using
the standard Color Burner software; 38K Extended Color Basic is
requiredy plus a TEST EPROM and the 28716 personality module.

¢ Insert the Color Burrer saftware into the recorder,
and set it to play.

( ) this Bagic 1i
PMUDE@ pCLEan CLDQD {ENTER?}

{ ) The software will loadi whern "DK" returnsy type:
RUN {ENTER?
{ ) The remaining software will loady and the menu will

be presented. Touch 13 the EPRDOM selection menu will
he presented.

{ ) Touch 1, fallaowed by M3 the main menu will return.
You have selected the type 2716 EPROM.

{ ) Open the low—insertion—-force socket.

{ ) Insert the TEST EPROM iv the socket. The nateh faces
the far side of the boardy amnd the EPROM sits in the
near 24 pins of the 28-pin socket.

-

( } Close the low—-insertion—force socket.

{ ) Insert a 2716 personality module in the 16—-pin
socket. The angled edge of the module points to the
far side of the board.

( ) Touch selection 7 to read the TEST EPROM.
{ ) In regspanse to start addressy enter @GA00O.
{ ) Ee ready to read the screen. Irn response to end

address, enter Q820.

{ ) The EPROM will be read into memory. As you read
the screeny you should see consecutive hexadecimal
numbers flashing by.

¢ ) Touch M to return the main menu.

¢ ) Touch 3 to examine memory.

{ In response to the prompt, enter 400Q.

¢ ) The screev should display rows of hexadecimal

numbers, fouwr each of FFy four each of FE, etc.

If you see these descending hexadecimal numbers,
continue with the next step. Otherwisey your Calar
Burner has FRAILED TESTING. Go to the TROUBLE-
SHOOTING SECTION.

( )) Press M to return the menu.

{ ) Dpen the loaw—insertion—faorce socket and remove the
TEST EPROM.

{ ) Irnsert a blank type 2716 EPROM, and close the socket.

4 ) Press 5 to burn an EPROM.

{ ) in response ta the verify erasure prompt, press Y.



An erased EPROM should be verified. If it is not
erased, replace it with an erased EPROM now.

¢ ) Press C to continue with the bBurning process.

¢ ) OPTIONAL STEP: Eonnect the ground lead of an
cscilloscope to the far {unbanded) side of DS.

( ) OPTIONAL STEP: Cormect the signal lead of an
ozcillaoscope to the vight (banded) side of D2.

{ ) OPTIONRL STEP: Set the oscilloscope to S@Q mS/
division horizontaly 20 valts/division vertical, DC,
internal sync. If you have a storage scopey prepare
it to store one sweep.

{ ) In response to starting addressy enter 0Q0Q.

¢ ) In response to ending address, enter @80@. The EPROM
will beain_programming, displaving the addresses as
it Eges. The process will take slightly less than 2
minutes.

( ) OPTIONAL STEP: The scope should display a 5@ mS
pulse af between 24 and 26 volts, falling ta S5 and @
volts betweern pulses. Store and display orne sweep on
a storage scope.

{ ) When programming is complete, respond to the verify
prampt by pressing Y. If the verif1cat10h passes,
continde with the next step. Otherwise, Calar
Burner has FAILED TESTING. Go te the TRDUBLESHBOTING
SECTION.

{ ) Opern the socket and remove the EPROM.

( ) Remcve the 2716 personality module.

The 25—-volt programming section has been tested. The 21— volt
programming section may be verified by programming a type 2732
EPROM. The fTollowing steps will copy a type 2732 EPROM using
the standard Color Burner software; 32K Externded Color Basic is
requiredy, plus a TEST EPROM and the 2738 personality module.
For these tests, it is assumed the Color Burner is in place and
the saftware is cperating from the previous tests.

{ ) Yau are at the main mernu. Touch 1 to select an
EPROM.

=) Touch 2y followed by M; the main meny will return,
You have selected the type 2732 EPROM.

{ ) Operr the low—insertion—-force socket.

¢ ) Insert the TEST EPROM in the socket. The notch faces

the far side of the boardy and the EPROM sits in the
near 24 pins of the 28-pin sccket.

{ ) Close the low—insertion—force socket.
{ )] Insert a 2732 personality madule in the 16-pin

socket. The angled edge of the module paints to the
fay side of the board.

( ) Touch selection 7 to read the TEST EPROM.
( ) In response to start address, enter Q@2QA.
{ ) Be ready to read the screen. In response to end

address, enter 100@.

¢ The EPROM will be read intc memory. As you read”
the screen, you should see cornsecutive hexadecimal
numbers flashing by.

{ ) Touch M to return the main menu.

{ ) Touch 3 to examineg memory.



( ) In response to the prompty enter 4Q00.

{ ) The screen should display rows of hexadecimal
rnumbers, four each of FF, four each of FE, etc.
If vyau see these descending hexadecimal numbers,
continue with the next step. Otherwise, your Color
Burner has FRILED TESTING. Go to the TROUBLE-
SHOOTING SECTION.

{ )} Press M to return the menu.

{ ) Openn the low—insertion—-force socket and remove the
TEST EPROM.

{ ) Insevrt a blank type 2732 EPROMy arnd close the
socket.

= 4. Press & to burn an EPROM.

« In response to the verify erasure prompts pPress Y.

Arn erased EPROM should be verified. If it is not
erased, replace it with an erased EPROM now.

{ ) Presgs C to continue with the burning process.
( ) OPTIONAL STEP: Cormect the ground lead aof an
oscilloscope to the far (unbanded) side of DBS.
( ) OPTIONAL. STEP: Cornnect the signal lead of an
oscilloscope to the right (banded) side of DZ.
( } OPTIONAL STEP: Set the osrilloscope to S@Q mS/

division harizontal, 2@ volts/division vertical, DC,
internal synoc. If vyou have a storage scopey prepare
it to store one sweep.

( ) In response ta starting address, enter 000Q.

{ } In response to ending addressy enter 100Q. The EPROM
will begin programmingy, displayving the addresses as
it Bges. The process will take approximately 4
mirnutes.,

{ ) ODPTIDONAL STEP: The scope should display a 5@ mS pulse
of between 2@ and 22 valts, fallinmg te 0 and @ valts
between pulses. Store and display one sweep on a
storage scope.

¢ ) Whern programming is complete, respend to the verify
prompt by pressing Y. If the verification passes,
continue with the next step. Dtherwisey, your Colo
Burner has FRILED TESTING. Ba ta the TRDUBLEBHDOTINB

SECTION.
{ ) Opewv the socket and remove the EPROM.
¢ Remove the 2732 personality module.
{ Remave the three 9-volt batteries.
Your Color Burner is now tested and fully functioning: Refer to

the main part of this manual for further information and
operation instructions.



Troubleshoot ing

Problems with the Color Rurner will be manifested in five magor
ways: locking up the computerj faulty EPROM readingj improper

programming voltages; faulty EPROM programming; and "smoke and

flame" during voltage testing.

Computer Lockup / Causes Likelihoaod:
* Bridges, splashes or unsoldered connections. High
* PC board not inserted correctly. Low
* Defective MCEB21 integrated circuit. Low
Faulty EPROM Reading / Causes Likelihood:
#*# EPROM inserted incorrectly. High
#* EPROM socket not fully closed. High
* Incorrect personality module beinyg used. High
* Incorrect EPROM selected from the software. Medium
* Missing or poor salder commectiorns of EPROM sacket. Medium
# Missing or poor solder connections or MCEEE1 socket. Medium
% EPROM is blark or damaged. Low
Improaper Programming Voltages / Causes Likelihood:
# Shorts or poor salder cormmections on transistors. Hiagh
* Shorts or poor solder cornnections on diodes. High
# Incorrect persornality module beirng used. High
#*# Diodes inserted in reverse. High
# Other than alkaline batteries being used. High
# Shorts or poor solder conmections an 7406N. Medium
* Hatteries weak. Medium
* Typing error in Basic test lines. Medium
#* Heat damage to diodes or transistors, Medium
* Meter incorrectly calibrated. Low
Faulty EPRDM Proagramming / Causes {ikelihood:

(where programming voltages are 0OK)

¥ Shorts or poor sclder connections on EPROM sccket. High
* Incorrect personality module being used. High
* Wrong EPROM selected via software. High
# EPROM not erased before proagvamming. High
*# Program information incorrectly stored. Medium
* Wrong area of EPROM selected tc eroaram. Medium
# Batteries weakered (since voltage testing). Medium
# Damaged MCEBZ1. Low
# Damaged EPROM. Loaw
Smoke and Flame on Testing Voltages / Causes Likelihood:
* Shorts on transistors. High
# Shorts on diodes and/or zener dicdes. Medium

¥ Damaged 74@6N. Medium
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1 PMODE®:PCLEART :CLEARCOD, 15616 :CLOADM BLAST™ sR=128;A%=5TRINGS {30, A) : BE=STRINGS (9, A :C$=STRINGS {2, A} : De=CH

Re (A} :1P=GH3!}DD:XE=&H3E#B:XV=&HBEBC:XR=&H3EEB:V=&H3DM:FDRX=QTDB: REARDES (X} :NEXT :DATANDNE, £716, 2732y 2764, 27

128, 68764, SPCLE, SPCL2, SPCL3 )

£ B=EH4QRR:NS="LH" ;DIND (28) :FORA=QTDSREADE (X1 :NEXT : PO=EHFF 45 :FORY=ATOS8: READD X} sNEXT:DATA®, 2048, 4056, 819

£,16384: 819218, 8,8 18,25, 45:8, 8,0, 2,0, 0, @, 8,8, 2,0, 2,8, &, &, &, &, 165, &, 145, 125, 8, 8, 185, 85,65

3 POKEPG+1, @;POKEPG, 255 : PONEPD+ 1, 42 PDKEPD, @ :3=0: PONEV+1, : POKEVHE, s POREV+ 3, 64 : POKEV+4, 8:505LB7 ; SOSURS

4 BOSUBES: IFXS="H"DRA$="h"THENDS

g munwu&sm.a&,:ex,m&m. 177

7 CLSR:PRINT@Q, A% Color Burner Monitor/Blaster 2,3Copyriaht {cr 1986 D, B, Kitsz*A%; :RETURN

8 PRINT@128,B$" 1)) MENY {({ “RSASCS* 1, Set EPROM type, “CeCs* 2. Load obsect tape, “CoCs" 3.

fxamine object code. “C3E%“ 4, Save object tape. “C4C$* 5, Blast EPROM. “C$;

3 PRINTCE" 6. Define new EPROM. “C3C8" 7. Read EPRDM arograw. “CSAS* Touch nuwber or "CHRS (35} “HCHR

${34)* for HELP. ";STRINGS {31, A} ; s PONEL T3S, A:RETURN

1® PRINT“Starting Rddress (Hexadecimal):*:INPUT“Address ) UM =L [HEMS )

i1 PRINT"Ending Address (Hexadeciwallr™:INPUT"Address —--—) " ;N sNN=VAL (HS-+N$}

ic IFE=QTHENZ3ELSEEE=E (E}

13 IFN=1THEN:T

16 IFNNYEE THENDIELSEIFMMY=NN THENSOSUBT:EDOTO1R

17 MS=INT{MN/E56) :MT=MM-255%HS

18 NS=INT INN/2SE) zNT=NN-2S64NS

ig gsg;d (E-11 %4 :POKEV 1 MSsPOREVHE, MT s POKEVHS, NS 2 POREV+E, NT

4

21 PRINTE354 “Program length exceeds size of EPROM., Plesse indicate correct size of EPROM (Use Menu #1),
Press {ENTER! to return Menu. “;:PONE1S3S,96

£2 B0T024

£3 PRINT“EPROM not defined {Use Menc #1).Press {(ENTER) to return Mens.  °;

24 BOSURSS:00=1:RETURN

£3 AS=INKEYS:IF)i$=""THENZSEL SERETURN

26 GOSUB7:FRINTRSCS" HELP is available for.,. "CHR$CS“1, Setting EPROM byoe. “CeC8$"2. Loading obgect co

de,  “C¥C$"3. Examining obgect code. “CSC3"4, Saving ohyect code, “CaCs"3, BRlasting an EPROM. "Cs3

&7 PRINTCS“S. Defining a new EPROM. “CAC$*7. Reading an EPROM, “CoAs™ Tauch number or “CHR$(34) “N*CH

RR{34&1™ for MENU. “;

28 BOSUBSS:IF)s="H"ORY$="g"THENZ

25 ONVAL (X$IB0TD3L, 34y 48y 44, 47, 56,62

3@ 50708

31 CLER:PRINTDSCS™ 1. SETTING EPROM TYPE “DSC3A%“You must define the type EPROM you are using before it

can be grogrammed. This software will program fFive standard EPROMs: 2716 {EK}ty 2732 (4K}, 2764 (BH).27

128 {16K) and GB764 (BN}, For *j

32 PRINT"other types of EPROMs, an EPROM definition menu is provided {seeSelection #51. To prograg any E

PROM correctly, its respective gersonality module is alugged  into the Color Burner, Touch M to

return the Mend, et

33 BOBUBES: IFXS="¥"0ORX%="n"THENIEL SE33

34 CLS@:PRINTDSCS" 2. LOADING DBJECT CODE “DSCHA%“Dbject code is the binary code burned into Ehe EPROM.

The codeis prepared with a monitor or aneditor/assembler, and saved in bipary format for use with the BA

SIC CLORDM command, The binary®i

33 PRINT"code must have its origin {ORS} specified where you expect it tosppear in the final EPROM. The D

RE for Color Compuber ROM packsis $COBR (491527, Touch M for Menuy, C to Continue.®;

36 GOSUBRSS: IF K S="H"ORY$="n"THENIEL SEIF{$="C DRY$="c"THENZ7ELEE3S

37 CLSB:PRINTDSCS* 2. LORDING ORJECT CODE “DIC$A$"You can also use Color Burnerts hex monitor ta Aregare o

dject code. The mesory range of the monitor is hexaderimsl 40@ to TFFFy shich represents 0008 to 3F

FF in the Fipal EPROM. The 3

38 PRINT"final option for loading object code is by coaving the contents of a prograsped EPROM. T

ouch ¥ for Menu, R to Repeat, “3

33 BOSUBRS: IFX$="R"DRY$="r"THENI4EL SEIF X $="N"ORY$="5"THENIEL SE39

40 CLSQ:PRINTDSCS" 3. EXAMINE OBJECT CODE “DSCIR$*Dbuect code is the Binary data which will be burned int

o the EPROM. It can be a grogram or tables or other information, TheCalor Burper monitor tdisplays th

€ binary data in hexadecisal *:

41 PRINT®format. Move the cursor with bhe four keyboard arrows. Placethe cursor aver the bytes you w

ish ta edit. PAfter compieting any changes, aress ENTER. TouchM to return Mend with no change, “3

42 PRINT"Press M to return to the Menu %3

43 BOSUBES: IFX$="M"0RY$="u"THENIELSE43

&4 CLOB:PRINTDSCA" 4, SAVING DBJECT CODE “DSCSAS“Rfter creating or editing the binary objsect codey you

w3y wishta save {t to tape. This editedobyect code will be saved using the address 4098, where it has be

en stored in the Color Burner *; -

43 PRINT"mewory buffer, Mhen reloading edited Color Burner codes, you MUST specify 84009 as the origind

BRE} address. Touch # ta return the Menu. *3

45 BOSUBRS: IFi3="M"ORAS="u“THENZELSE4E

#7 CLSQ:PRINTDSCS" 5. BLAST (BURN) EPRDM “CSD$A%"To burn an EPROM, vou must be  certain that you have co

rrectly followed two instrections: 1, You wust have defined the EPROM vou are burning. e
Yau sust have inserted the %3

48 PRINT" correct personality module in the socket on the Color Burner, I

F you have mat defined your EPROM, the software will ask youto do so, Touch ¥ faor

Meny, C to Continue,;
43 BDBUBES: IFXS="N"ORX$="u"THENIELSEIF {$="C“ORY$="C “THENSRELSE4Y

20-R0685



5@ CLER:PRINTDSCS" 5. BLAST {(BURN) EPROM “CS$D#R$“You are respunsible for using the correct persopality
smodale, USINE THE INCORRECT MODULE MAY PERWANENTLY DAMAGE THE EPROM' Refer to your manusl if you are un
sure of how to insert the “3

31 PRINT“personality modules. It is bestto insert the personaliby sodulebefore beginning youwr grogras— o
ing session. IFf you change aoduies under powery do not pulithe Color Burner sideways. Touch ¥ for
Menuy C to Conbinge, §

32 BOSUBRT: IFX$="N"ORX$="9 " THENIELSEIF X $="C"DRX$="c"THENSIELSESS

53 CLS@:PRINTDSCS™ 5. BLAST (RURNY EPROM "CSD$Rs$“You should insert the EPROM Frowthe wmain Penu. Insert t
he EPROMSLOWLY AND CRREFULLY, DR YOU MAYDRMAGE BOTH EPRDM AND COMPUTER! Only THEN connect the batteries.Se
e the mangal to identify which";

54 PRINT"way to insert the EPRDM in the sockebt. NEVER PRESS RESET DR TURN DFF THE POMER WHEN PROGRAM-M
ING IS IN PROBRESS! You may BRERW, but prograsming will stopat that point. Press ¥ for
Mendy R to Repeab., 3

33 GOSUBES: IFXS="M"ORYN t="g"THENIELCE IF X$="R"ORY$="r*THENSTELSESS

56 CLS@:PRINTDSCS® 6. DEFINE R NEW EPRDM “C3D$A%“To define a new EPROM, you need the specifications of th
e EPROM and an understanding of how to read thew. You will be asked todefine each pin of the EPROM. To
uch ® for Menuy C to Continue. *;

S8 BLSUBCH: IFAS="M"ORX$="n"THENZEL SEIF i $="C DR $="C"THENSIEL SES8

59 CLSR:PRINTDSCS" 6, DEFINE A NEW EPROM "CSDSAS“When the EPROM pins are definedya wiring diagras for the
header {personality sodule} will be shown. Continue when the module®;

60 PRINT“has been wired and is in place won the Color Burner. Refer to your docusmentation for EPROMs 1
et included in Ehis software. Touch ¥ for Menuy R to Repeat. “;

61 BOSURET: IFAS="N"DRX$="n"THENIELSEIFX$="R"ORA$="r"THENSBGELSES!

6c CLSB:PRINTDSCS" 7. READING AN EPRDM  “CSDSA$“To read an already programmed EPROM, you need to defin
e its size (Menu #1)}. ARfter defining the size, indicate the start andending addresses of the EPRDM tobe
read into sesory. The dabta *3

63 PRINT"will be read quickly into the mewory, where it can be examinedand edited. T

ouch ¥ to return o the Yenu, i

&% BOSUBRET: IFA$="M*ORX$="n"THENIELSEEA

&6 BOSUBRT:PRINT™ {#) EPRDM DEFINED = “ES(E}* (¥}

67 PRINTRARCS™1, £716 (2K X &) “Coleve, 273 (4K X 8! "C3CH"3. 2764 (8K X B) “Cs
Cs4, 27128 (16K X 8) “CeCe"5. H87E4 (BK X 8) “CsC"6. SPECIAL (MENU #6) “C$A$" Touch
No, or "CHRE(34Y"M"CHRE{34)" for Menu.

68 G0SUBRS: IFXS="N"DRAI="x"THENIELSEIF XS {"1"ORX$) “8"THENGA

&9 E=VAL (X%) :60TDEE

71 BOSUBV:PRINT® (¥} GBJECT CODE LOADING (¥} “R$;

72 IFE=QTHENPRINT"YOUR EPROM HAS NOT BEEN DEFINED, PLERSE LSE MEN! SELECYION #1, “:FORN=1TDOOD@:NEXT:60TD3
73 PRINT"What is the origqin of the objectcode on the tape?“

74 INPUT“Enter a hexadecisal value From $000 to $FFFF ——-1 ™08

75 O=6-VAL (H$+0%) ; IFD (BTHEND=D+65536

76 PRINT"Where in your “ES{E}“ EPROR is the object code to be loaded?*

77 INPUT"Enter a hexadeciwal value from 38008 to $FFFF -~ “iPs

78 P=VAL {He+P$}

79 PRINT“Insert tage and touch L to loady® to return the Menu. "3 s POE$S35, 96

82 BOSUBSS: IFXs="N"0ORN$="n"THENIELSEIFX¢="L "BRY$="] "THENBIELSERR

81 GOSUB7:PRINT* (%) OBJECT CODE LOADINE {#} “A%;

82 PRINT"Enter the filename of the objectcode; a Filenawe is required.™

83 INPUT"Filenawe “iFs

84 IFFs=""THENBS =

85 CLOADM F, DR

85 PRINT“Object Code Loaded, “ :FORN=1TD1DOB:NEXT ;80703

88 BOSUB7:PRINT®  {#) MEMORY EXAMINATION (&  “R$;

89 PRINT"Starting Address (Hexadecimal):™:INPUT*Address —-———) " jWe:M=VAL (HS+M$) :CLS:FORN=1TD16

5@ ATS=HEXS (MM} ; TFLEN(ADS) (4THENADS=CTRINGS (4-LEN{AD%}, “B")+ADS

51 PRINTRDS® ##“;:FORT=0T07

52 DD=PEEK {M+T} :DDS=HEX$ (DD} : IFLEN{DDS) (ETHENDDS="@"+DD%

93 PRINT* “DD%j:NEXT

94 IFN{IGTHENPRINT® “;

93 MA=MM+BINEXT

S6 I=1R3c

97 Ii=PEEA{Z):POKEL, R

98 X$=INHEYS$:IFA%=""THENPOMEZ, I} :50TDS7

99 IFAS=CHR{B)THENPOKEZ, 21 :8070108

102 IFX$=CHRS () THENPOKEZ, 21:6070111

181 IFA%=CHR$ (IR THENPOKEZ, 11:60TD114

182 IFXS=CHRE{94) THENPOKEL, 21:6070115

1083 IFXS=CHRS{13) THENPOKEZ, 21:5070116

104 IFXS="N"ORY%="m"THENS

123, IFX$Y="0"ANDXS (="F*THENZ 1 =ASC{ X} +hé

@5 IFXS)="R“ANDYS (="F THENZ1=ASC{X%}

1Q7 9pKCT, T1:50TD11S

108 Z6={Z-1024)AND31 1 IFI0{STHENST

129 IFl0=90R18=120RI8=15DRI =1 BORIG=C10RIB=C4DRZD=CTORIO=30THEN2 =11 EL SE7=1-¢2

3| -ROIS™



11@ GOTOST

111 ZG={2-1024}AND3L : IF20) 2STHENS?

::‘g‘ ég%gﬁﬂ? RZ0=110RZ8=14DRIG=170RI0=CO0RIG=CIORIN=CEDRIC=PITHENT =T+ {EL SEZ=T+P

114 IFZ) 1SB4THENSTELSEZ=7+32:80TD97

113 IFI {1856 THENS7ELSE2=1-32:607097 3

116 WA=MM-128: 7=100% ;FORN=1TO16 s FORT=BTORISTEPI: 21 =PEEK (T2} : IF 71} 111 THENT 1=21 D4

117 22=PEEK(T+2+1) :IFI2) 111 THENZR=22-64

; gg % {HSACHRS (Z1)+CHRS (72 ) s POKEMM, DD p=pe§ INEXT : 2= +32INEXT

{21 GOSUB7:PRINT®  {#) SAVING GBJECT CODE {+) “3;Rs;

122 W=i:B05UB10: IFRA=1 THENDG=8:507D3

123 PRINTA%; “Load tape and set to record, Press 8 to Save, ¥ for the Menu, "3

124 BOSUBES: IFXe="8"0RX$="c" "THENICSELSEIF X$="N"0RX$="u"THENIELSE 124

125 CLOB:PRINTERSSE, ““ ¢ INPUT Enter Filename ——) "“iF%

126 CEAVEM Fiy MG, NG, WB:60T03

$29 BOSUBRT:PRINT® {#} BURNING AN EPROM (%) "3R8

132 PRINT"Do you wish to verify erasure? Touch Y for yes, N for no. " >

131 BOSUBES:IFX$="Y"DRX$="y"THENI3CELSEIF A$="N"ORX$="n"THEN1 35ELSE{ 31

132 GOBUR7;G05UR1R: IFOG=1 THENDG=8:80T03:ELSETL S§:EXEC XE

133 PRINT@2SE, “Press € to Continue, M for Menu®

134 GOSUBRS:IFXs="C"DRNS="c"THEN]ISELSEIFX$="M"ORY$="u"THENIEL SE1 34

135 CiL.S:50SUR7:GOSUBIR: POKEVS3, HS+E4 s PONEV+ 4, MT ; TFRG=1 THERDR=8: 60703

gs;mmmmm, 1 ; POXEAHIDAS, 8:CLS :FORGX={ TOCT sEXECKPNENT : PORERHIDAS, 24 : POKERHZDED, 248:60T0138:EL
H

137 CLS:EXECKP

138 PRINT@2SE, “PROGRAMMING IS COMPLETE. “:PRINT"Do you wish burn verification? {(Touch Y for yes, N For nol

¥
139 GOSLDRS: IFXS="Y "ORA$="y"THENI4BELSEIF X $="N"DRA$="n"THENZELSE 35
148 CLS:EXEC XV

141 PRINT@2SE, “Press “CHRE(34) "M CHRE(34)* to return the Menw.“

142 GOSUBES: IFXS="H"DRNS="a"THENSELSE 142

144 BOBUBT:PRINT® {(») DEFINING £ NEMW EPROM {(¥) “if%;

143 INPUT"How many pins (26 or 2B)“iD1:IFDI () D4ANDD1 {) 2BTHENI4S

146 INPUT"Power (Vocy shat gin™iD3:1FD3)D1 THENIAS

147 INPUT*Program {Vep) what pin*;D4:IFD4)D1 THEN 143

148 INPUT"Lo DE what ain @ if no CE)"305:IFD3)DT THENLAS

149 INPUT*Lo CE what sin (@ iF no CEY*;DEsIFDE)DI THEN14S

190 INPUT A1l what pin (@ if no A11Y*;DT7:IFD7)DL THEN14AS

191 INPUT"AL12 what pin (@ if no A12Y"iDB:IFDAYDS THEN14S

132 INPUT™RI3 what pin (@ if no AI32"iD9:IFISNDT THENIAD

153 INPUT*Lo PBM what ein (8 if no PEM)*;DR:IFDAYDI THEN1AS

134 PCLS;SCREENT, 1 -L INE (B2, 18- (182, 18}, PSET, B:LINE(12@, 10)-{14@, 10), PRESETY
150 CIRCLE{13®, 121418, 31 11 4.0

156 FORN=1TOB:;CIRCLE (9@, StNw2R), 5, 3:CIRCLE {178, T+Nu20), 5, 3:NEXT

197 IFDi=28 THENIES

{58 IFD3-RTHENISSELSED3-D3+2

139 IFD4=@THEN1SDEL SED&=D&+2

168 IFDS-QTHENIGIELSENS-D5+e

161 IFDE=RTHENI1GSEL BEDR=DE+2

162 IFD7-BTHENIE3ELSEDT=DT+2

163 IFDA=QTHENI1S4EL SEDS=DA2

164 IFDS=QTHEN1BESELSEDS=D5+2

163 IFDA-RTHENI1GEELSEDR=DR2

166 IFD3=OTHENIGTELSELINE (98, 23)- (178, D(D3}), PEET

167 IFD&=OTHEN1GBELSEL INE {98, 45)-{178,D{D4} ), PSET

168 IFDO=BTHENIBSELSEL INE (9@, 65)- (178, D{D3} ), PSET

169 IFD6-@THEN]7OELSEL INE (5@, 85)-{17&,D{D6) )}, PSET

17@ IFD7=0THENI71ELSEL INE (90, 183)- (170, D{D7) ) PEET

171 IFDB=0THENLToELSEL INE (58, 125)- {178, D{D8) ), PSEY

172 IFDS=OTHENL 73ELSELINE (90, 1451-{170,D{D9) ), PSET

173 IFDR=OTHENI 74ELSELINE {9, 1651~ {178, D{DR) ), PSET

174 GOSURES:B0TD3

177 GOSURT;PRINT® () READING AN EPROM {®) s H

178 BOSLB18: IFRG=1THENDO=0:BBTO3

IBE CLS:EXEC XR:PRINT@CShy "EPROM RERDING I8 COMPLETE. ":PRINT“Press “CHRSE(35)“M CHR$(34)™ to return the Men

.
181 GDSUB2S: IFAS="N"DRY$="u"THENIELEE1B1

32~ R038S



3097

3DaF
3019
31
3Di2

303
3014
3015
3016

37
3D18
39
3R

3DiB
i
304D
3MNE
3NF
3021
3h22
3023

3026

3DiB

88y BT
il

8828y 88

DOI0A HHEHEHEHHHEE FHAHHHHHHHCHE
92110 = COLOR BURNER DRIVER 1.0
@2120 * BY DENNIS BATHORY KITSZ
02132 = COPYRIGHT (C) 1984 BY
@014@ + DENNIS BATHORY KITSZ
BAISE HEEEHHEHHHHHHEHEHHARHE
82160 *

88178 =

20188 ORG $3D00
80199

Pacee « DFFSET (@ 4 8 12 16 &
gaz1e £ 24 28) PLACED BY BRSIC
80228 # TO INDICATE EPROM TYPE

00270 ENDADR  FDB $0820

20280 *

Q8299 # THE TABLES BELOW HOLD
02383 *# THE PROGRAMMING DETRILS
0031¢ = FOR EIGHT EPROMS. FIXED
$0328 + TABLES ARE PROVIDED FOR
08338 # 2716y €732, 2764y 27128
08342 * AND 68764 EPROMS. OTHER
@@35@ # TYPES ARE FILLED IN BY
9@3E8 # THE BASIC DRIVER.

20370 =

008388 TABl6 EGU *

00390 D2716 FCB $03
02420 R2716 FCB

8041@ 52716 FCB $91

8a420 P76 FCB $93

28450 TAB32 EQU
08450 02732 FLB
00468 R2732  FLB
ep47e 5232 FOB
@480 P2732  FCB

00500 TABE4 EGU
eosie 82764 FCE
02520 R2764 FCB
@e330 52764  FLB
Q@548 P2764 FCB

G256@ TAB128 EGH
570 027128 FLB
Q8580 R27128 FCB
08598 527128 FLB
pecep P27128 FCB

Qocce TAB764 EOU
00638 05P1  FLB
Q0648 RGP FCB
0@eSa@ S5p1 FOB

00668 P51 FCB
0p:70 +
00680 TABSPR EQU

0B69a 0SP2  FCB
0d/ed RSP2  FLCB
00710 S5P2  FCB
ea728 PSP2 FOB

60740 TABSPI EQU
€0730 05P3  FCB
807608 RSP3  FLB
00770 853  FCB
20780 PSP3  FCB

00800 TABSPS EGU
00818 OSP4 FCB
20820 RSP4  FCB
28030 55p4  FCB
82040 PSP4  FLCB

885" EBEE™ 3383" 32080" sR0pT BEUET EsEW

3027 8E

3033 39

306@ 34
3D&2 BE
3063 Bb
3be8 31

3DeC 39

FF40
04
81
B

FF40

a1

a

FF4@

RF & 28

=1

306D 10BE G460

3071 C6
3D73 fb
3075 A7
3077 38
3078 26
307m 39

10
8e
Ag

F9

00568 = THIS ROUTINE CONFIGLIRES
Q887¢ ® PORT A AS AN INPUT PORT

40882 +
€2890 CONAIN LDX SSFF4R
80300 LDB

o
ee9ie CLRA
80920 STR X
82338 STA WX
80948 STB 5X
03952 RTS

20360 #
99978 # THIS ROUTINE CONFIGURES
82988 + THE A PORT RS DUTPUT

21008 CONADT LDX $4FF40
LD 04

21010 B

21620 LLRA

01030 5TR LiX
21840 DECA

21050 STA WX
21060 STB i
alave RTS

ela82 +

01990 # THIS ROUTINE CONFIGURES
@11e@ * PORTS By T AND D AS
21110 = QUIPIAS, B, C AND D
81128 # ARE USED 7O PRIVIDE A
21132 * BYTE OF DATR AND AN
91140 * ADDRESS TD THE EPROM

81158

0116@ CONBCD LDB 405
e117¢ LDX #$FF48
01188 ELRA

81190 SIR X
21208 DECA

p121@ STR X
1208 STB X
21238 ELRA

01248 sTA X
@izhe DECA

8i26d STA H)
1270 578 X
ai280 CLRA

01296 STA TiX
81300 DECA

ei3te ST 6 X
01328 STB X
81330 RTS

01348 #

01358 # THIS ROUTINE USES THE
81360 ¥ (FFSET PDKED BY BASIC
@1370 # TD DETERMINE THE EPROM
#1380 # TYPE AND SELECT THE
@1399 # CORRECT TABLE FDR USE
@1400 # BY PROGRAMMING SOFTWARE
01419 +
01420 ETYPE  PGHS X
LDX

21430 #TAB16
01440 LbA OFFSET
81450 LEQY A X
Q1460 s X
81470 RTS

21430 #

01490 € THIS ROUTINE DISPLAYS
@15080 + MESSAGES DURING RERD,
81510 + PROGRAM, VERIFY AND
@1520 ¢ ERASE CHECK.

81530 #

81540 WESSER LBY #$0460
81550 LDB 8510
2156@ WLOOPY LDA P X+
21578 STA WY
21580 DECB

21599 BNE MLDOPY
01608 RTS

01618 *

33



7w 34 @4
7D Co6 o4
aD7F 5
3DBe 26 FD
Jne2 35 04
3D84 39
3085 34 @6
3087 CC  1AF8
3DER B3 QoA
D 26 B
3D8F 35 86
3031 39
3%k 34 20
3094 1@8E 0470
3098 8D

309A IF 58
39C 8D @3
309 35 30
a0Ag 39

oAl 34 @&
3DA3 &4
i

3005 44

3DAG 44

JDA7 B0 @B
3DA3 A7 RO
3AB 33 @2
300D 84 @F
3DAF 8D @3
3D0Bt A7 RO
3DB3 39

3DBs 61 @A
3DB6 24 @3
3058 8B 7@
30BA 39

30BB 8B 37
30RD 39

3DBE 34 2@
3DCO BD  9E
L2 A6 A4
30C4 A7 @b
3DCe A6 2l
3pC8 A7 @6

34

21620 * THIS ROUTINE PROVIDES

21630 + A SHORT DELAY TO ASSURE

01640 * THAT CONTROL SIGNALS

91658 + ARE PROPERLY RECEIVED

giggg & BY BOTH PIA AND EPROM
*

@1638 LDB #4504
@17¢8 LOOPI  DECB

Q1716 BNE LOGPA
1728 PUS B
81738 R7S

01748 *

Q1758 # THIS RUUTINE CREATES R
01760 * 50 WS DELAY REGUIRED
Q1770 * FOR THE PRUGRAMMING
81788 # PROCESS. THE ACTUAL
@1798 * DELRY CREATED HERE IS
21800 * APPROXIMATELY 58.1 WS

01810

Q1828 DSEMS PSHS D
21830 LDD #$10F8
01840 L0OPS SUBD  #%@081
21850 BNE LOOPSR
21868 PUS D
8187@ RTS

21882

01898 # THIS ROUTINE DISPLAYS

01980 # R 16-BIT ADDRESS IN HEX

@1910 # BY CALLING THE BYTE

@1928 + DISPLRY ROUTINE TWICE
01332 *

01948 DISADR PSHS XY

21958 160470
21968 BSR SHOWAD
21970 TFR B:f
21988 BSR SHOWAD
21999 PULS XY
Lo RT5

o2eie «

0c6ce & THIS ROUTINE CONVERTS
02032 & ONE BYTE FROM BINARY
02843 # TD THO HEXADECIMAL
0cese +# DIGITS AND DISPLAYS
02068 & THEW ON THE SCREEN.

oce7e

02088 SHOWAD PSHE A
22090 LSRA

22168 LGRA

aclie LSRA

az12e LSRA

02138 BSR CONVRT
02140 sTA 1Y+
82154 PLS A
82168 ANDA  ESOF
82178 BSR CONVRT
g2iga STR WY+
a2190 15

02200 CONVRT CHPA  #%0R
a2l BLC LETTER
2220 ADDA  #%70

82230
2240 LETTER ADDA 8437
#cene

02260 #

82270 # THE FOLLOWING ROUTINE
02280 # DETERMINES THE EPROM
82298 & TYPE AND PREPARES IT TO

02308 * BE READ.

82310

0232@ SETRD PSS Y
a233a BSR ETYPE
2340 LDA WY
22350 STA 6 X
82360 LDA 1LY
ac37e 5Th 6 X

30CA 35
3DCC 39

3DCD BE
30De 17

3003 17
3006 17

3DD9 FC

3rcB
FF3A

FRiE
Fr&g

3084

30DC 1@BE 3043

30E9 E7
3DE4 34

3DE6 BB
3DEB A7

3E@R 1A

3E04 17
3e@7 Ab

TERER

FF39
A4

@28 PLS Y
02399 RTS
2400 +

92410 & THE EPROM PROBRAMMING
@2420°% ROUTINE BEGINS HERE,
82430 # [T CONSISTS OF PORT
o440 « CONFIGURATION, SETTING
82450 * UP ADDRESS AND DATA TO
02458 « THE EPROM, AND ISSUING
02470 * PROGRAMMING PULSES.
02480 »

@249@ PROGHX LDX #MESSG1
@2580 LBSR KESSER
@510 =

22528 # THIS ROUTINE CONFIBURES
2538 * PORT A FOR DUTRUT TO
82540 + EPROM, PORTS B C D FOR
02358 # QUTPUT TO EPROM.

02560
02570 CONFIG LBSR  CONADT
02582 LBSR  CONBCD
22550 *

2600 # D AND Y REGISTERS ARE
82610 # PDINTED 7O STARTING
02628 # ADDRESS OF THE EPROM
02630 + AND STARTING DATA IN
02640 # HEMORY TO PROGRAM.
02630 #

02660 LDD STTROR
82670 LDY STTDAT
02680

*

22690 # THIS ROUTINE LATCHES
02780 & DATA INTD THE LOWER
@271@ & AND UPPER HALVES OF THE
22720 & EPROM'S RDDRESS, BETS
22730 + THE DATA FROM MEMBRY,
02750 + AND LATCHES THAT TD THE
0272% : EPROM THROUGH THE PIA.

8c7,
92778 ABAIN  STB 2 X

ec78e STR h)
2798 PSHS D
Qcam LbA YA
02812 514 X
00820 «

82833 # THE ADDRESS AND DATA
02849 * ARE DISPLAYED FOR THE
02850 % USER AS THE PROGRAMMING

02860 # GOES DN,

02870 +

02660 PSHS Y ®
22899 LY 450478
02908 LBSR  GHOWAD
02910 PLs Y

02920 PLS D

02930 psHs D

02940 LBSR  DISADR
02950 PSS D

02968 PSHS D

a297e

92980 # THE ACTUAL PROGRAMMING
02990 + TAKES PLACE IN THIS

ROUTINE. INTERRUPTS
RE DISABLED T KEEP
HE_PROGRAMMING PULGE
OF THE CORRECT LENGTH,
HE EPROM TYPE 15

=
ook v o sk mie s ol W
=D

%—l
g
g

83119 PSS Y
320 LBSR  ETYPE
23138 LDA WY



3E35 35
3E37 35
3E39 C3

3E3C 1083 3
3E40 26

JE42 BE
3E45 L6
3E47 17
3E4A 39

JE4B 8E
364E 17

JES5L 17
3E54 17

3E57 FC

REERE

FFa3

3F4B
FFIC

FED3
FEEB

3pat

03140 5Th 64 2
93150 LBSR DELAYL
83160 LDA LY
@317a STR 6 X
33180 LBSR DELAY]
23190 LDA &Y
@300 STh B X
Q32ie LBSR DELAYE
03220 LDA Y
03230 STA 6o d
43e40 LBSR [5ens
03250 LDA 2 Y
23260 STA By X
a3c78 LB5SR DELAY!
03c8a LDA LY
083290 sTh 3%
a33a0 LBSR DELAY1
@3i1a LDA Y
03320 STR & X
03336 *

83340 # ONE BYTE HAS BEEN
03350 * BURNED; A CHEEX IS MADE
03350 # TO SEE IF THE PROCESS
3370 # 1S COMPLETE., IF NOT,

. 93388 # THE NEXT BYTE IS TAKEN
293390 # FROM MEMDRY FOR BURNING
03400 * INTD THE EPROM.

Q3410 +

83420 PULS Y

83430 PULS D

03540 ADDD $$0001
93450 CMPD  ENDRDR
83460 BNE ABAIN
Q3476 *

93480 « IF THE BURNING IS DONE,
93490 #+ A MESSAGE IS DISPLAYED
03500 + AND CONTROL IS RETURNED
83510 + TD BASIC.

23520 *

#3538 LDX HHESSR7
83540 LDB #13
23550 LBSR  MESSER
83560 RTS

@3578 +

@3588 # THE CHECK FOR AN ERAGED
@359Q + EPROM BEBINS HERE. AN
23600 * ERASED EPROM CONTAINS
23610 * ALL FF (255) RS BENT

Q3620 + FROM THE FACTORY, OR
93638 # AFTER ERASURE UNDER
83648 * ULTRAVIOLET LIBHT. THIS
@3650 + ROUTINE READS THE VALLE
@3668 + IN THE EPROM.

@367 +
@368@ ERASEX LDX $MESSE3
2369 |B5R  MESSER
@370@ *

83710 + SETUP WITH PORT A AS
83728 + INPUT AND PORTS B, C
@373@ + AND D AS OUTRUT FOLLOWS

Q3740 *
a375a LBSR  CONAIN
23760 LBSR  CONBLD
Q377@ «

23788 * D IS POINTED TO THE
93798 # STARTING ADDRESS IN THE
93808 * EPROM

23810 +

23828 LDD STTARIR
03830 +

03848 # THE LSB AND MSB OF THE
03850 # ADDRESS ARE LATCHED
0386¢ & INTO THE EPROM, AND
93870 # THE ADDRESS AND DATA
03888 + ARE DIGPLAYED FOR THE
23890 * USER.

3EB2 BE  3F9B
3EBS 20 36

2E87 BE - 3F6B
JEBA 280 51

3E8C 8E  3F3B
3E8F 17 FEDB

3E92 17 FE92
3E95 17 FERA

3E98 FC  3D81
3E9B 1@BE 3003

3E% E7 W
3EAL A7 @
3EA3 34 @6
3EAS 17 FEER
3EAB 17 FFi3
2EAB BB B4
3ERD 34 20
3EAF 108E @478
3EB3 17 FEEB
3EBE 86 7R
3EB8 A7 AR
3EBA 35 20
3EBC A6 A4

3EBE 34 20
3ECD 188E 847C

3ECO A6 B4

035¢@ #
03510 AGINY SIB i

03920 5TR X
83928 PSHS D
03348 LBSR  DISADR
23958 LBSR  SETRD
23968 LDA WX
23978 PSHS  Y\A
23308 LDy 360478
03938 LBSR  SHOWAD
24000 PSS AY
24010 CMPR  8$FF
84020 PLS D
04030 BNE EFAULT
05040 ADDD  #s0e01
84050 CMPD  ENDRDR
25068 BNE ABINI

B4178 LDX #MESSER
94130 BRA ouTs
04140 =

84150 EFALT LDX #MESSES
04160 BRA ouT!
84178 +

04180 & THE VERIFY ROUTINE
84199 + (COMPARISON OF EPROM
24200 # WITH MEMORY CONTENTS)
04210 * BEGINS HERE, THE SETUP
04220 # OF PORT A AS INPUT AND
84230 « PORTS By C AND D RS
04240 * DUTPUT, PLUS EPROM
84250 # TYPING, IS DONE HERE.

04260 +
04278 VERIFX LDX #MESSE2
LBSR

84289 MESSER
94290 *
04300 LBSR  CONAIN
24310 LBSR  CONBLD
24320 *

24380 LDD STTADR
94390 LDY STTOAT
24400 *

24410 + A AND B ARE LATCHED AS
94420 # THE LSB OND MSB OF THE
94430 & CPROM*S ADDRESS, AND
84440 & ALl THE INFORMATION IN
4450 ® PROGRESS IS DISPLAYED
Q4460 + FOR THE USER.

0447 *

Q4588 AGIN2 STB 24X
04450 STh 4 X
4500 PSHS D

24519 LBSR  DISADR
04520 LBSR  SETRD
04530 LDA 1 X

24540 PSHS Y

24550 LDY $30478
04368 I.BSR  SHOWAD
24970 LDA #$7A
4580 STh Y4
04590 pPs Y

04600 LDA +Y

gable PSHS Y

84628 LDY #$047C
84630 LBSR  SHOWAD
04040 LS Y

04692 LbA WX
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3EDA BE  3FAB
3EDD 17 FEBD
3EE0@ 39

3EE1 34 36
JEE3 BE  3FSB
3EER 17  FER4

3EEB 32 12

3EED 8E  3FBB
3EF@ 17 FETA

3EF3 17 FE3L
3EFE 17 FEAY

3EF9 FC 3Dai
3EFC 10BE 3023

FRET @82
Fe2 AT 4
34 34 06
3F@6 17 FEBS
3re9 17  FEB2
3FeC A6 84
JF@E 34 22
3F10 188E @478
3Fi4 17 FEBA

36

24668 L £
04670 PULS D
94680 BNE VFALLT
04600 BACK  ADDD  4s0081
84700 CMpD  ENDADR
24718 BNE AGINZ
4720

@4738 & EITHER A VERIFICATION
84748 & COMPLETE DR A VERIFY
04758 # FAILURE IS REPORTED IN
047608 + THE MESSRGES THAT

04770 & FOLLOW,

04760 +

24790 LDX #MES569
@4808 OUT!  LBSR  MESSER
24810 RTS

24820 =

@4830 VFRULT PSHS  X,Y,D
asBse - LDX #MESSES
4850 LESR  MESSER
84858 PLS  X4VyD
04878 RTS # NOP (rev2.22)
94880 # i

84892 # THE ROUTINE TD READ THE
85908 + CONTENTS DF AN EPROM
94910 # INTD MEMDRY BEGINS HERE
84920 =
24938 READRX LDX #MESSER
24340 LBSR  MESSER
94950 *

04960 * THE USUAL SETUP OF PORT
04970 # A AS INPUT, PORTS B, C
04980 * AND D AS OUTPUT FOLLOWS

04392 *
LBSR  CONRIN
aele LBSR  CONBCD

D PDINTS TO THE EPROM
START ADDRESS, Y POINTS
T0 THE STARTING PLACE
FOR DATA STORAGE IN
MEMDRY.

LDD STTADR
o510a LY STTDAT
25110 *

95120 & ADDRESSES ARE LATCHED
05130 * INTD THE EPROM, AND
85140 # THE INFORMATION IS
€5130 # DISPLAYED FOR THE

:

78

e

@516@ # USER.

as17e =

051080 ABIN3 STB 23
8519 5IR 4 X
25208 PSHE D
@218 LBSR  DISADR
05229 LBSR  SETRD
25232 LDA )
85242 PSHS A Y
a5eha LDy 50478
23260 LBSR  SHOWAD
05e7a PULS YA
f5ca0 STh VY4
Lo s D
0538 ADDD  #4000)
g5310 CHpD  ENDADR
25320 BNE AGINS
05330 «

25340 LDX #MESSER
25350 BRA ouT!
03360

2

*
@3350 # THE MEBSAGES TO BE
@5390 + DISPLAVED FOLLOW HERE.
@5400 # NOT ALL THE MESSPGES

* ARE USED BY VERSION 1.0

3F2B

3F61
JFbe

367
3reh

3F6A
3FbB

3F70
3FN

3F76

23428 + OF THE COLOR BURNER

85438 + SOFTWARE.
85448 &
93458 MESSE! FCC
i
45460 FOB
03478 FIB
85400 FCB
03490 MESSB2 FCC
B350a FOB
eshie FDB
83528 FOB
85538 FCB
85548 MESSE3 FCC
@558 FCB
95068 FEC
a55/0 FIB
5580 FIB
05530 FCB
256080 MESSES FCC
85610 FCB
25620 FcC
23630 FCB
05648 FCC
85658 FCB
05668 MESSES FCC
3670 FCB
a5680 FCC -
05690 FCB
85789 FCC
05710 Fiig

/PROGRAMMING/

$6060
$6060

$60
/VERIFYING/

JERASE/
$60
FCHECK/

$50860
$60660

360
JVERIFY/

§60
/FAILS/

$60
/AT/

$60
/ERASE/

$60
/FRILS/

$60
/RT/



3FB0

3FBS5
3r86

3rga
3FAB

3FBF
390

3r98

3F3B

JrAd
3FAL

3FR7
3FAB

3FB1

3FC2
IFC3

3rC8
3FCA

BARURBEYEBUSEESBHRTS

05720 HMESEBS

25738
23750

03750
@5768

as77e
05784
05798 MESSEY

Q5000
ese1e

03848 MESSES

25670
25898 MESSES

23980
23910

23528
85938 HESSGA

25540
95958

23960
05970

FCe

FCB
FLC

FCB
FCC

FIB
FCC

FCB
FCC

FDB

FLC

FCB
FCC

FDB
FCC

FCB
FCC

FCB
FCC

FCB
FCC

FDB
FCB

/BURN/

460
fFAILS/

$68
ar/
$E862
JBURN/

$60
JCOMPLETE/

$6068
$60
/EPRDM/

$60
FERRSED/

$6060
$6060
IVERIFY/

$50
JCOMPLETE/

$60
FRERDING/

JERRM/

3FCB gg @5988 MESSGB FCL  /EPROM/
52
5F
4D
e 60 95998 FCB %68
3FDi 2 05300 FCC  /RERD/
4
44
D5 6860 06010 FIB 6060
FD7 G060 06800 FIB  $6860
309 6050 06038 FIB 6060
U 0640 MESSSC FCC  /BAD/
44
3FDE 68 05050 FCB 460
3FDF 8 05060 FCC  /EPROM/
52
iF
4D
FEh 6B 05070 FCB %60
¥ OB 05282 FCC  /TYPE/
5@
55
FE9 GRG0 95090 FOB  $6068
¥ M 95100 MESSED FCC  /D.B.KITSZL/
52
]
4B
49
54
53
A
IFE 60 06110 FCB  $60
¥ o® 05120 FCC  /ROXBURY/
53
42
5
52
59
¥ 60 96130 FLB ¢80
05140 +
FFD 065G 21711 EW ¢+
06160 *
080 06170 END
0008 TOTAL ERRORS
AGAIN  3DE@ MESSGA 3FB  Pe7E4  3DI2 55P3  apai
AGINI 3E5A MESSES 3F6B  PROGMX 3DCD SSPA 3025
AEINe 3F3F MEGSGE IFTB  PROGRM 3E0 STTADR 3081
AEIN3 3F¢ MESSS7 3FBB PSPl 3DIA STTDAT 3003
BACK  3EDI MESSGB 3F98 PSP 3DIE TABI2R D13
CONAIN 3027 MESSEO 3FAB  PSP3 3022 TABL6 3087
CONADT 3034 MESSBA 3FBE  PSPé 3026 TAB32  3DOB
CONSCD 3D42 MESSGR 3FCB  Ro712B 3014 TABG4  3DOF
CONFIG 3DD3 MESSSC 3FDB  Re7i6 3088 TAB7E4 3017
CONVRT 3DBA MESSED 3FEB  R2732  3DeC TABSPR 3D1B
D5GNS D85 MLOOPL 3073 R27e4 3018 TABSP3 3DIF
DELAY1 3078 07128 3D13 RERDRX 3CED TABSP4 3023
DISADR 3032 D716 3097 RSP 3DIB VERIFX 3EAC
EFAULT 3EB7 D273 3D@B RSP  3DIC VFALLT 3EEL
ENDADR 3085 02764 3DOF RSP  3D2@ III7i1 3FFD
ERASEX 3EAB OFFSET 3088 RSP4 3024
ETYPE  3D6B D0SP1  3D17 527128 3DI5
LETTER 3DBB 0SP2  3DIB Se7i6 3089
L00P! 3D7F 0OSP3 3DIF 52732 306D
LOOPSe 308A 0SPe 3023 52764  3D1l
MESSER 306D OUTE  3EDD SETRD  3DBE
MESSG! 3FPB  P27128 3D16  SHOWAD DAL
MESSG2 3F3B  Pe7i6  3D@A  SSP1 3019
MESSE3 3FAB P73 3DEE SSP2 3DID
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MCM2716

MOS

{N-CHANNEL, SILICON-GATE)

2048 x B8-BIT
UV ERASABLE PROM

® Single b V Power Supply

® Automatic Power-down Moda {Standby)

® Organized as 2048 Bytes of B Bits

® TTL Compatible During Read and Program

® Maximum Access Time =450 ns MCM2716

® Pin Equivalent to Intel's 2716

® Pm Compatible 10 MCMBBA316E

® Output Enable Active Level is User Selectable

PIN ASSIGNMENT

*Pin Names
AL ... Address
Da DCata Input/Cutput
E/Progr . . . . Chip Enabla/Program

G . . .. Quiput Enable
*New industry standard nomenciature
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PROGRAMMING OPERATION TIMING DIAGRAM

e P O AT el Program Venly — ]
A tAddresst ™~
i >< Address | N vaid K
VL =
—> M—1AVEH - TELAX
G 1Dutput YIH = A \
Enablel L -
GLav—>® [ F—1GH0Z
YOH/VIH = 777 e
0 or Q tDatal )( Data In High 7] Data Cut High 2
VaL/vie = oy i
- IELOZ e
=1 e=—inveH
IGHER = [— r————1E HEL [ ELGL—

VIH =
£/Progr

viL—

lt—1pp - 1pF
—»] |~ tPHEH
+

Vpp

VPPH=—
VPPL=

PROGRAMMING INSTRUCTIONS

Before programming, the memory should be submitted to
a full ERASE operation 10 ensure avery bit in the device is in
the 1" state lrepresented by Qutput Highl. Data are entered
by programming zeras [Output Lowl into the required bits.
The words are addressed the same way as in the AEAD
operation. A programmed 0" can only be changed to a ~1”
by ultraviolet hght erasure.

To set the memory up for Pregram Mode, the Vpp input
tPin 21} should be raised to +25 V., The V¢ supply voltage
1§ the same as for the Read operation and G is at V4. Pro-
gramming data 18 entered in 8-bit words through the data out
{DQ) 1@rmingis. Only 0 5" will ba programmed when '0's"
and “’1s” are entered in the 8-bit data word.

Aftar address and data setup, a program pulse (V) to
Vil is applied to the E/Progr input. A program pulse is ap-
plled 10 each address location to be programmed. To
minimize programming tima, 8 2 ms pulse width is recom-
mended. The maximum program pulse width is 65 ms;
tharefore, programming must not be sttempted with 8 dc
signal applied to tha E/Progr input.

Multiple MCM2716s may be programmed in paraliel by
connecting together like inputs and applying the program
pulse to the E/Progr inputs. Dilferent dats may be program-
med into multiple MCM27189 connected in parallel by using
tha PROGRAM [NHIBIT mode. Except for the E/Progr pin,
all like inputs lincluding Outpul Enablel may be common.

Tha PROGRAM VERIFY moda with Vpp at 25 V is used to
datarming that all programmad bits were corractly program-
mad.

RECOMMENDED PROGRAMMING OPERATING CONDITIONS

—l )Q— TELPL

READ OPERATION

After access time, data is valid at the outputs in the READ
mode. With stable system addresses, eifectively faster ac-
cess time can be oblained by gating the data onto the bus
with Output Enabla,

The Standby mode is available to reduce aclive power
digsipation. The outputs are in the high impedance suate
when the E/Progr input pin is high [V(4) independent of tha
Qutput Enable input.

A%

ERASING INSTRUCTIONS

The MCMZ718 can be srasad by exposurs 1o high intansity
shortwave ultraviolet light, with a waveiength of 2637
angstroms. The racommended integrated dose li.e., UV-
intensity X exposure timal is 15 Ws/cm2. As an axample, us-
ing tha "Mgodal 30-000" UV-Eraser (Turner Designs, Moun-
tain View, CA 94043} the ERASE-ime is 36 minutes. The
famps should be used without shortwave filters and the
MCM2718 should be positioned about one inch swey from
the UV-tubes.

RECOMMENDED OPERATING PROCEDURES

After erasure and reprogramming of the EPROM, it is
recommended that the quartz window be covered with an
opaque self-adhesive cover. It is important that the self-
adhesiva cover not leave any residua on tha quanz if it is
removed to allow another erasure.

Parsmeter Symbol Min | Nom Max Unit
Supply Volage Ve VPPL| 475 | 5.0 528 v
Vepy 24 | % 2%
Input High Voltage for Data YIH 22 - |vcc + 1
Input Low Voltege for Dara ViL -01] - 08 v
PROGRAMMING OPERATION DC CHARACTERISTICS
Charscteristic Condition Symbol Min | Typ Max Unit
Address, G and E/Progr Input Sink Current Vin=5.26 V/0.45v] Iy - - 10 ah
Vpp Programming Pulse Supply Current (Vpp=25 V £ 1 V) E/Progr = Vi ipp2 - - X mA
Yoo Supply Curtent {Outputs Open) - IcC = 160 mA
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
Charsctacutic Symbot | Min Max Unit
Address Setup Time tAVEH | 20 - A
Quiput Enabie High 10 Progrem Pulse 1GHEH | 20 - »3
Dats Setup Time 1pvEH | 2.0 - s
Addrass Hold Time I_Eﬁ\x' 20 - 3
Qutput Enable Hold Time ELGL | 20 - »
Data Hold Time gz | 20 - »s
Vpp Seiup Time PHEH | 0 - ns
Vpp 10 Enable Low Tima tELPL [] - ns
Qutput Disebie 10 High Z Output iGHOZ | © 150 ns
Output Enable 10 Vaiid Data (E/Progr = Vi) GLoY | - 150 ny
Program Pulse Width 1EHEL 1" 5 ms
Program Pulse Rise Time tPR 5 - ns
Program Pulse Fall Time 1p£ 5 — ns

*1f shorter than 45 ms {min) pulses are used, 1he same number of pulses should be applied atter the speciiic data has been ver tied 1o ensure that

good programming leveis have been written



PROGRAMMING INSTRUCTIONS

Before programming, the memaory should be submitted to
a full erase operation 1o ensure that every bit is in the 1"
state (represented by Output Highl. Data is entered by pro-
gramming zeros (Qutput Lowl into the required bits. The
words are addressed the same way as in the READ opera-
tion. A programmed 0" can only be changed 10 a 1" by

outputs are enabled and the chip is in active mode; with
E/Vpp="1" the outputs are three-stated and the chip is in
standby mode. During standby mode, the power dissipation
is reduced.

Muitiple MCME8764s may share a common data bus with,
like outputs OR-tied 1ogether. In this configuration, only one
E/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus.

uitraviolet erasure. _

To set the memory up for Program Mode, the E/Vpp input
{Pirr 20) should be between + 2.0 and +6.0 V, which wili
three-state the outputs and allow data to be setup on the DQ
terminals. The V¢ voltage is the same as for the Read
operation. Only “'0's" will be programmed when "0's"” and
““1's” are entered in the 8-bit data word.

After address and data setup, 25-volt programming pulse
(V|H to ViHpT 15 applied to the E/Vpp input. The program
pulse width is 2 ms and the maximum program pulse
amphtude s 26 V,

Muiltiple MCM68764s may be programmed in paraliel by
connecting hike inputs and applying the program pulse to the
E/Vpp inputs. Different data may be programmed into multi-
ple MCM#68764s connected in parallel by selectively applying
the programming pulse only to the MCMB8764s to be pro-
grammed.

READ OPERATION

After access lime, data is valid at the outputs in the Read
mode. A single input (E/Vpp) enables the outputs and puts
the chip in active or standby mode. With E/Vpp="0" the

ERASING INSRUCTIONS

The MCMB8764 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose li.e., uv-
intensity X exposure time) is 15 Ws/ cm2, As an example, us-
ing the “Modet 30-000” UV-Eraser {Turner Designs, Moun-
tain View, CA 94043) the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCMB8764 should be positioned about one inch away from
the UV-tubes.

RECOMMENDED OPERATING PROCEDURES

After erasure and reprogramming of the EPROM, it is.
recommended that the quartz window be covered with an
opaque self-adhesive cover. It is important that the self-
adhesive cover not leave any residue on the quartz if it is
removed 1o allow another erasure.

MOTOROLA'S PIN-COMPATIBLE EPROM FAMILY =
PIN ASSIGNMEN
84K 2K 18K
AT
argie ::g:sc AT @ -/ 241vVece
ascls zh 5
Ml D ::1.2 ag{]2 23 (1 A8
N Boges A50 3 22[1A9
anclr WA Aafl4 21{JA12
AoC)s -
booCle :i’ﬂ Aa3ls 20[E/VPP
DG
ooacin vib00s a2ls 18 [J A10
Vs 12 13p0as
Al Al
MCME8764 i e
7 AOLsB 17 Qo7
Daof] e 16 [] DQ6
DQif1o 15 (] DO5
MOTOROLA’S PIN.-COMPATIBLE ROM FAMILY pazfn 14 {1 0Q4
84K 1 v 12 131003
Arclire Mpvee & SSE :
AsC32 NPA
AsCly 20A8
AL Filef i3
A 0PE
ftiall 1whAL0
Mmar 100 AN
Y=l 7hor
ococ)s 1epos
[-3f=) [ ] 15D0%
=]} 1upos Pin Names
VesCji2 13p03 A . ... Address
MCMG68364 MCM68332 MCM68316E . _ DQ. ... Data Input/Quiput
E/Vpp . Chip Enable/Program
INDUSTRY STANDARD PINOUTS
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MCM68764

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS
(Tao=2564 5°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS
Parameter ! Symbol Min |Nom | Max Unit
Supply Voltage _ vee 475 | 5.0 5.25 \
Input High Voltage for All Addresses and Data YIH 2.2 - jvee + 1 v
Input Low Voltage for All Addresses and Data ViL -0.1] — 0.8 A
Program Pulse Input High Voltage VIHP- 24 25 26 v
Program Pulsg Input Low Voltage ViLp 20 |Vee 6.0 v
PROGRAMMING OPERATION DC CHARACTERISTICS
Charactaristic Condition Symbol Min | Typ Max Unit
Address input Sink Current Vin = 625V I - - 10 pA
Vpp Program Pulse Supply Current (Vpp = 25V +1 V) — IPH - - 30 mA
Vpp Supply Current (Vpp = 2.4 V) . - lpL = IEH - - 400 -y
Ve Supply Current (Vpp=5.0 V) - lce — - 160 mA
AC PROGRAMMING OPERATING CONDITIONS AND CHARACTERISTICS
Characteristic Symbol | Min | Max | Unit
Address Setup Time tavpH | 20 | — £
Data Setup Time tpypH | 2.0 - us
Chip Enable to Vaid Data 1gpay | 450 | — ns
Chip Disable to Data In teHDY | 2.0 - S
Program Pulse Width IPHPL 1.9 | 21 ms
Program Pulse Rise Time tPR 05 | 20 | us
Program Pulse Fall Time IpE 05 | 20 | us
Cumulanve Programming Time Per Word® cp 12 50 ms
* Block mode programming must be used. Block mode programming is defined as one program pulse applied to each of the 8,192 address loca-
tions in sequence. Multiple blocks are used to accumulate programming time (tepl. If lass than 25 two millisecond pulses are required 1o verily
programming, then 5 additional 2 milhsecond pulses are required to ensure proper operating margins {i.a., 2 ms+5x 2 ms =12 ms nimimum
al-1H
PROGRAMMING OPERATION TIMING DIAGRAM
A (Address} X Address O X Address 1...8,191 >< Address 0
—
D or Q (Data) >—< Data In X Data In — Data Qut
k A— )

IPHPL

TEHDV

4 \
E/Vpp / -

tAVPH PR —»] fe— —»l le— PF st ELQV
1DVPH

@ MOTOROLA Semiconductor Products Inc.
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USE YOUR COLOR BURNER TO CREATE AUTO-BOOT BASIC PROGRAMS

Starting a Basic program automatically from ROM is simple.
Keep in mind that you can ROM about a 12K Basic program and 4K
of special purpose machine language drivers with the simple
routine presented here. By changing a few values, you can ROM
nearly 16K of Basic.

First, you must have the Basic autostart program right at the
beginning of the ROM you are going to use. Since it is short,
use the Color Burner's machine language monitor {(menu selection
#3; enter 4000 in response to the prompt), and enter it as
shown here: »

4000 * 44 4B 86 55 97 71 CC 80
4008 * CO DD 72 BD B9 5C 8E DO
4010 * 00 10 8E OC 00 10 9F 19
4018 * 0C 1A EC 81 ED Al 10 83
4020 * 00 00 26 F6 ED Al 10 9F
4028 * 1B 8E 02 DD CC 52 55 ED
4030 * 81 CC 4E 00 ED 81 C6 04
4038 * 4F 97 70 8E 02 DC 7E AC
4040 * 7F 00 00 00 00 00 00 00

Burn this small program into several erased EPROMs. Use 2764
or larger EPROMs; the area from $4041 to about $40FF should be
reserved for future enhancements of this routine. The area
from $4100 to $4FFF is reserved for your own machine language
programs (This routine is used in Green Mountain Micro's Data
Gatherer, and all specialized machine language drivers are
located in this area). Your Basic program will reside from
$5000 to $5FFF (4K in a 2764) or from $5000 to $7EFF (about 12K
in a 27128).

Keep these burned EPROMs handy, and follow the remaining
instructions to burn and auto-boot your Basic programs.

»

NOTE: You can use your auto-boot Basic program in a ROMpack,
or it can be wired internally if you are using your machine as
a dedicated terminal, monitoring computer, assembly language
development system or (as we do at Green Mountain Micro) as a
Color Burner test station.

Internal wiring instructions are provided with this
documentation.

A-1 (+2)
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SAVING THE BASIC PROGRAM. Follow this procedure exactly!

l-

= W

g.

Turn the computer on. If it is on, turn it off, and
and back on again. This is important.

Type and enter: PMODE(O:PCLEARL

CLOAD the program, list it to verify that it is
correct. DO NOT RUN the program!

Important: even if you change PMODEs and PCLEARs
later in your Basic program, we advise that you
make the FIRST LINE of your program read:
PMODEO:PCLEAR1. This will avoid the PCLEAR bug

in Basic and set parameters correctly.

From command mode, enter the following:

PRINT HEX$(256*PEEK(&H1B)+PEEK(&H1C))

Make a note of the number printed in step I.5.
Prepare a tape for recording, and set the controls
to record mode.

From command mode, enter the following:
CSAVEM"BASIC" ,&HOCOO0,&H**** £HB0CO

The four stars above represent the number from step
I.5; any name can be used in place of "BASIC".

The Basic program will save as a machine language
file to tape.

10. The saving process is now complete.

BURNING THE BASIC PROGRAM INTO THE EPROM -

1.

You will need a 2764, 27128 or 68766 EPROM

prepared for Basic ROM downloading (the

downloading routine resides in the EPROM from

$0000 to $0040).

Bring the hardware and software Color Burner system
up as usual.

Select a 2764, 27128 or 68766 EPROM from the menu
#1, and insert the proper personality module.

Select load from tape (menu #2). You will be loading
from $0C00 (first prompt).

You will be saving in the EPROM at $1000 (second
prompt}.

Prepare to load the tape; use the filename chosen

in step I.8.

After the tape is loaded, prepare to burn the EPROM;
do not check for erasure, since the download program
is already in place at $0000.

Burn the EPROM beginning at $1000, and proceeding to
$2000 (or $4000 for a 27128 EPROM). This will burn a
4K through 12K program,

Verify as usyal, The EPROM is now ready to use, and
the Basic program will autostart from a ROM pack.

4A-2(#3)
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DL QD WA AP 36 W W I I W I I I I e

211@ * Special subroutine to *
2@ic@d » block mave a RDMmed *
Qal3Z2 # Basic program from *
2142 * SD@RA in ROM to Rasic #
aaise » RAM, set pointers and +
g@aisa * do an autostart RUN *
pa17a * USE  WITH *
Q@180 % - EXTENDED PRASIC *
QRAL9@Q *  ANLY, *
gasad * Not to be *
Qi * used with disk. #*
QAR 3933 336 396 9 T 2630 36 3 33 W 39
5 RAS3a *
L2 aas42 BASLST EQU E Yalrrdrd #* Rasic stored here in RDOM
2219 gassd BASSTT EQU SQRQ1S * Rasic start stared here
22iR vazea BASEND EQU QIR * Basic end stored here
i aae7@ PCLERI EQU FACGR # Start of PMODE®:PCLEARL
. 2228a. »
Caea aRazo@ ORG sCaaa
2QIRG =
cae@ 86 =5 aazl@ RPROGM LDRA #3535 # Rasic set up ID
Ciaae 57 71 ea3cR 8TAH {$71 * Place Basic-set—up ID
ceas4 ¢C aaca gazza L bh $L8aca * Extended Rasic restart
caa7 DD TE Qa34@ 5TD {72 * Put vector in place
caas RD B35 rad7de =t J8R $R95C #* Establish I/0 parameters
Q362 *
“T™AC 8E adrdv 0V a37@ BXFER LDX #EASLET # Start of Rasic—in-ROM
, F 1@BE @C&z 2a38a LDY #PCLERL * Start of Rasic—in—RAM
.43 t@sSF 193 aazon STY {(BABSTT * Put start point in place
caic ac il QB4R INC {BASSTT+1 #* Put NN@I as start
Cai8 EC 81 2Ra41@a MORE LDD . X+t #* Bet ROM Rasic byte
CalR ED A1 a4 STD - Y+t ¥ Btore it in RAM Rasic
CaiC 1283 aaad Q432 EmMpo #6022 + End of oprooram ID?
Caca 26 F& Qaaes BNE MORE * If nat, get next byte
Caz2 ED Al @452 5TD . Y+ # Else place four zeros
Cac4 1@9F 1R Q46 8TY BASEND + Place end—-of-program ID
a4a7a *
Cagz7 8E G=0D 2@48@ RUNCR LDX #$22DD  #* Point to keybaard huffer
caza CC 352585 aa49@ LDD #$52855 # Det letters “"RU“
c@zb ED 8i aasad STD g X++ #*# Place "RUY in buffer
E@asF CC 4LEQD aasia LDD #E4EQR * Bet letter "N" & delimiter
ca32 ED 81 2R5sa STD g X+ * Place "N“ and end buffer
Ca34 Ce s aas53a t DR Fh4 * Number of characters
CRa36 4F @254 CLRA # Det Break flag off
casz7 97 7 aas5a 5TA (7@ #* LClear cut I/0 buffers
C@a39 8E =DeC aaoed LDX #$Zz2DE  # Front of keyboard buffer
Cazlt 78 ATT7F Qax7a Jmp FRCT7F * Parse and interoret
aasaa *
Cohaa QRS9 END sCa@R
o2 TOTAL ERRORS
BASEND Q@@iR
BASLST Da@a
S8TT @@is -
oeM  Caga
wanf ER ca@C
MORE caig
PCLERT @Co&
RUNCR  Co&7 A-H (45)
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EPROM BURNER HOT SHEET
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NEW SOCKET ANNOUNCEMENT: Color Burners shipped
after 11/1/85 may be equipped with a "NIF'" typ
socket (black with orange tabs). To insert an
EPROM, lift the tabs, set the EPROM in place,
and press both tabs. Hold the board carefrlly
To remove the EPROM, lift both tabs.

—

NOTE: The Celor Eurnware selection for 68764 EPROMs also

programs 68766 EPROMs with no charnges.

Purpose:

@%fé
2/22/9?

Purpose:

ANGES HAVE BEEN MADE TN YOUR COLOR BURNER & COLOR BURNWARE

Purpase:

: I/
PRART T
?dfn Hjlorw f.r.
Repr. 4/24/85

Rev~4 B[ 25/85
Roy.> 8/

The latest version of Color Burnware contains the following
graoups of changes. Two are optional; one is mandatory.

Rurrware Patch #1. This patch is MANDATORY.

To correct low OE during 2764/128 programming,
and to change 21V to 25V during 68764 programming.
CLOAD, RUN, THEN <(BREQOK)

.DX=15616=PDHEGX+17,165=PDHEQX+18,161=PDKEDX+EI,165=

POKERX+22, 161 : POKEQX+26, 144 {ENTER}
Follow "COPYING THE SOFTWARE" arn contents page of
documentation, then use NEW CORY in future sessions.

Change the assembly listing as follows:

3D11 RS RAS3A 82764 FCE A5
3D12 Al QaS4a P2764 FCHh $A1*
3D15 RS RAS9 527128 FCER FAS
3Di6 Al Valralalrlv] P27128 FCE sA1 *
3DiR 9@ ol =1 37 pPsP1 FCh £94

Burrnware Patch #2. This patch is DPTIONAL.

To correct rurn-on at "Verify Fails" message.
CLOAD, RUN, THEN <{(BREAK)
POKEL161@7,57:POKELIG1Q8, 18 (ENTER)
Follow "COPYING THE SOFTWARE" on contents page of
dacumentation, then use NEW COPY in future sessions.

Charnge the assembly listing as follows:
SEER 39 Q4870 RTS
3EEC 1z Q4875 NOP

Burrware Patch #3. This patch is OPTIONAL.

Tee change programming from 27320 (21-volt Vpp) to
2732 (25-volt Vpp). Consult your 2732 data sheet
for programming valtage information.

CLOAD, RUN, THEN <{(BREAK)

BX=15616: POKEQX+13, 146: POKEQX+14, 144 (ENTER)

Follow "COPYING THE SOFTWARE" on contents page of

documentation, then use NEW COPY in future sessions.

Change the assembly listing as follows:
2Dab 92 aa47@ 52732 FCR E 3
3DaE 9a 2Q40Q pE732 FCRB 9@

*If you have revision 2.22, make this change only.
Other changes have been made.

68766 EPROMs. Also, note that a total of

25 PROGRAMMING PASSES MUST BE COMPLETED to fully
program this EPROM. WAIT until programming is

complete!!

-

THIS SHEET REFLECTS REVISION 2.224 & peVision 2.3

Fh?' 4195 8764/68766 Users: Use the 68764 menu selection to program
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