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MULTI-MOD
Congratulations on your purchase of the MULTI-MOD upgrade kit!  After installing the MULTI-MOD in your Triton Super Extended BASIC (SEB) module, you'll be able to enjoy the convenience of having four of the most popular modules ever made - all in one device.

This manual will tell you how to install and use your MULTI-MOD and describe a few special considerations for its usage.  Also included is a section describing how to make the SEB module work with a Widget Cartridge Expander.  Installation and Widget modification diagrams are located at the front and back of the manual.

INSTALLING THE MULTI-MOD PROM

NOTE:  The chips you will be handling are static-sensitive components.  To help guard against static damage, a sheet of aluminum foil may be used as a workspace.  Avoid handling the new PROM chip until you are ready to install it.  The only tool you will need is a medium-sized flat blade screwdriver.

Begin by opening the SEB module's case and removing the circuit board.  To do this, turn the module up-side down insert the screwdriver tip into one of the outer slots near the corners of the case.  Gently pry the tab outward as you use your fingers to pull the two halves of the case apart.  Once this corner is freed, repeat the procedure with the tab on the other corner.  When both corners are released, use the screwdriver to push the tab located near the center of the case toward the label.  Once this is freed, the module will open up and the circuit board may be lifted out.

Lay the board on the foil with the connector facing towards you and the components upward.  There will be two large chips on the circuit board that are plugged into sockets (See diagram).  One of these is the ROM chip and the other is the GROM chip that will be replaced.  Note that each of these chips have a small notch in one end of them that faces the left end of the board.

Insert the screwdriver blade between the GROM chip and the socket it is plugged into.  Gently pry the chip upward and remove it from the socket.  Place the new PROM chip over the socket with its notch in the same position as the old chip and make sure that all the pins line up with the holes on the socket.  You will notice that the pin to the left of its notch has a wire wrapped around it.  This pin will not be inserted into the socket.  When all the other pins are aligned, push the PROM chip into the socket all the way.  Double check to make sure that no pins are outside of the socket or folded underneath the chip.

Next, remove the ROM chip in the same way.  Starting with the pin to the left of its notch as pin #1, count down to pin #8 (pin #1 on the ROM is in the same location as the pin with the wire on the new PROM).  Wrap the bare end of the wire from the new PROM chip around this pin about three times, keeping the wire close to the body of the chip.  Be sure that once wrapped, the wire does not touch the pins on either side of it.  Now reinstall the chip back into the socket the same way you did the PROM chip.  Make sure that ALL pins, including the one with the wire, are inserted into the socket.  If you have the ability, this wire may also be soldered to the pin, but remember that the pin must still be inserted into the socket.

Reinstall the module back into the plastic case and snap it closed.  This is the only modification needed.

MODULE SELECTION
Once installed, the MULTI-MOD upgrade adds three more modules to your SEB module.  Editor/Assembler, Disk Manager III, and TI-Writer will all be available through what is known as the module library.  This little-known feature of the TI-99/4A operating system was designed to allow use of multiple GROM memories that occupy the same memory locations as each other.  The TI-99/4A's operating system automatically scans for these libraries after a reset (when the TI title screen normally comes up).

After installing the MULTI-MOD upgrade, insert the SEB module in the console and turn the system on.  Press any key to move to the module selection menu.  The following menu will appear:

PRESS

1 FOR TI BASIC

2 FOR SUPER X-BASIC

3 FOR REVIEW MODULE LIBRARY

You will notice that the usual TI BASIC and SUPER X-BASIC options appear as normal and that a third option, REVIEW MODULE LIBRARY has been added.  At this point, you may either select SEB as usual or press 3 to see the next library.  Doing so will cause a slight pause as the computer clears some memory and then a new menu will appear:

PRESS

1 FOR TI BASIC

2 FOR EDITOR/ASSEMBLER

3 FOR DISK MANAGER III

4 FOR TI-WRITER

5 FOR REVIEW MODULE LIBRARY

From this screen, TI BASIC, Editor/Assembler, Disk Manager III, or TI‑Writer may all be selected by pressing the corresponding keys.  If Review Module Library is selected from this screen, the system will again pause and redisplay the first menu.  Remember that Editor/Assembler and TI‑Writer require additional disk files.  The files to be used with the MULTI-MOD are on the disk included in the kit.

Since some of the peripherals sold for the TI-99/4A do not present the user with the normal TI title screen, the library function may not be immediately available.  Devices such as the Horizon RAM-Disk with MENU software provide their own menus on power up.  Since the module library is a function of the TI power up routine, some means to allow use of the TI power up must be invoked.  For example, users of MENU software for the Horizon RAM-Disk may access the library function by holding down the SHIFT key while resetting or turning on the console.

MULTI-MOD USAGE CONSIDERATIONS
The MULTI-MOD upgrade kit does not include documentation covering the use of Editor/Assembler, Disk Manager, or TI‑Writer.  It is assumed that the purchaser already owns the software and is purchasing the MULTI-MOD upgrade for its convenient features.  If needed, copies of instruction manuals for these modules are available from Texas Instruments.

This section addresses compatibility of the modules added with the MULTI-MOD upgrade and using the new features of Disk Manager III.  Although the three modules added to your Super Extended BASIC module will work for a most every application normally handled by the separate modules, some changes have been made in the module code that may affect full compatibility.  These changes were required to allow all four modules to exist in the one unit.

EDITOR/ASSEMBLER

All of the features of the original Editor/Assembler (E/A) module exist in the MULTI-MOD upgrade.  However, the original E/A occupied both the same GROM memory space as other modules in the upgrade and the same module library space.  Some programs require that a normal Editor/Assembler be installed in the console so that specific routines may be accessed from the module.  This is required since the original programmer did not include these routines in the program itself.  Programs that do not recognize the E/A in the MULTI-MOD upgrade require either using the original TI E/A module or modification of those programs.  While a full explanation of the cures for incompatibility requires an in-depth knowledge of assembly language, some incompatibilities can be easily solved with the use of a disk sector editor and no knowledge of assembly using the information below.

To accommodate E/A in the upgrade, it was moved to a new memory space.  The original E/A resided at GROM addresses >6000 through >77FF and used the GROM Base Address of >9800.  The E/A in the MULTI-MOD upgrade resides at GROM addresses >A000 through >B7FF and uses a GROM Base Address of >9804.

To directly access the module's E/A code, you must offset all GROM address by +>4000 from the original E/A address.  Also, the GROM Base Address has been moved to >9804.  The only GROM access operation that is affected is the Read Data function.  This now requires using address >9804 for direct reading of GROM data.  No other GROM operating address are affected.

If the original source code for an incompatible program is not available, a disk sector editor can usually be used to modify the program to allow it to work with the MULTI-MOD upgrade.  Search the program for occurrences of >9800. Change these to >9804.  These numbers are seldom used to designate information other than the GROM read and write addresses, so changing all occurrences of >9800 may be the only change required.

DISK MANAGER III

The Disk Manager III (DM III) in the MULTI-MOD has all the features of the original Disk Manager II module as well as a few added enhancements.  DM III is compatible with TI, CorComp, and Myarc disk controllers.  However, if used with the Myarc controller, remember that disks are initialized with the optional 16 sectors per track instead of 18.

The DM III enhancements are:

1) Drives up to and including DSK9 may be accessed, including RAM-Disks that use the >1000 CRU Base Address.

2) Pressing ENTER after each menu choice is no longer required.  Selecting any option

automatically moves to the successive menu unless a confirmation prompt is

displayed.

3) Pressing FCTN 7 (AID) will display a list of all the error codes used by the module so 

that finding these codes in a manual is not required.

4) Any function that initializes a diskette will now use double sided, double density as

the default format.  This may be changed at the time of initialization.

TI-WRITER

The TI-Writer used in the MULTI-MOD operates the same as the original module and only one change to TI-Writer is required.  The GROM addresses used by TI-Writer have been changed from >6000->7FFF to >C000->DFFF.  The FORMA1 file must have one byte changed so that the Text Formatter will load properly.  This has already been done on the disk included with the MULTI-MOD.  If some other Text Formatter is desired, the 87th byte in the first sector of the FORMA1 file must be changed from >60 to >C0.  No other modification is required.

MAKING SUPER EXTENDED BASIC WORK

WITH THE WIDGET CARTRIDGE EXPANDER
NOTE:  The modification described here should only be attempted by individuals with experience in soldering on printed circuit boards.  The author can assume no responsibility for misuse of this material.

Unfortunately, several users have also discovered that the module will not disable itself when used on the popular Widget Cartridge Expander. This has also been a problem for those who have installed it inside the console and then found that it would not turn off like a regular TI Extended BASIC module. This problem occurs because the Widget and the XB‑in‑console modification assume that the module is enabled and disabled like a regular GROM/ROM module.

Unlike a regular GROM/ROM module, SEB is a GROM emulator module and does not use the same method to disable GROM memory as a regular GROM.  Therefore, a modification must be made to the module to allow the same switching signal used for GROMs to be used on the SEB module.

The modification requires one 74LS32 quad OR gate chip, two 2.7K - 1/4 Watt resistors (the color code is red-violet-red-gold), and about eight inches of thin wire (30 gauge wire-wrap wire works well).  The resistors and wire are available from Radio Shack, and the 74LS32 should be available at any electronic store carrying computer components. The total cost should be under one dollar for parts. Soldering equipment and a hobby knife that will be used to cut a circuit trace are also needed.

Begin by opening the module case and removing the board.  Next, lie the board on the foil with the components downward and the plug connector facing you.  Before proceeding, locate all the points mentioned here (consult the diagram for location of specific components). If any of these components cannot be identified, DO NOT ATTEMPT THIS MODIFICATION.  The connector is numbered from left to right with the odd numbered connections being on the upward side and the even numbered connections on the downward side.  From the left, the pins are numbered 1, 3, 5, 7, ..., 33, 35.  Near the lower right corner of the board there will be a 14-pin 74HCT74 chip.  The new 74LS32 will be added below this chip on the opposite side of the circuit board.  The pin numbering on this chip is the same as the pin numbering shown for the 74LS32 in the diagram.  Next, locate the GROM chip socket (where the MULTI-MOD PROM is installed).  Near pin 21 and pin 22 of this socket you should find a circuit trace about 1/8 of an inch long that is not connected to any other traces on that side of the circuit board.  These are the areas of the board you will be dealing with.

Start by taking the two 2.7K resistors and soldering them together at one end in a "V" shape.  Also solder a two-inch wire to this junction.  Clip the leads on the other ends of the resistors to about one quarter of an inch.  Locate connections 19 and 29 on the plug connector (See lower diagram).  Solder the end of one resistor to each connector (some bending of the leads will be required to make the resistors lay flat against the circuit board).

Next, remove the following pins from the new 74LS32 since they will not be used: 1, 2, 3, 8, 9, 10, 11, 12, and 13.  These may be broken off by repeated bending near the chip body.  Bend pins 4, 5, and 6 straight out.  CAREFULLY, bend pins 7 and 14 upward (See upper diagrams).  This is required since the 74LS32 must be added to the bottom side of the board.  Due to the thinness of the case, chips near the connector cannot be socketed or stacked without interfering with the case.  Do not over-bend these pins or they will break off. The pins should now extend above the top of the chip.  Clip these pins so that they are flush with the top of the chip body.  You should now be able to place the chip on the bottom side of the board under the 74HCT74 with the notched ends pointing the same way and have pins 7 and 14 line up with each other.  Solder pins 7 and 14 of the 74LS32 to pins 7 and 14 of the 74HCT74 where they stick through the board.  Then solder the wire from the two resistors to pin 4 of the 74LS32.

After locating the trace near pins 21 and 22 of the GROM socket, use a hobby knife to make two cuts across this trace about 1/16 of an inch apart (The insert on the lower diagram shows this both before and after cutting the trace).  Use the tip of the blade to remove the trace between the cuts.  Next, carefully scrape the green coating from the holes where this trace passed through the circuit board on both sides of the cut.  DO NOT remove the metal from these parts of the trace.  From the cleaned hole nearest the plug connector, solder a wire to pin 5 of the 74LS32.  From the other hole, solder a wire to pin 6 of the 74LS32.  Recheck all your work. Be sure that no stray pieces of solder or wire are making Connections anywhere on the board not described here.

Before the module can be reinstalled in the case, some plastic must be trimmed away from the module case so that the added resistors will fit into the case.  This may be done with the hobby knife.

Once reassembled, the module should function just as it did before, but it will now also allow proper use on the Widget.  If any problem occurs that you are not capable of solving, the components you added may simply be removed and the trace-that was cut can have a wire soldered across it to return the module to its original state.

SEB/WIDGET MODIFICATION

Manual written by: John Guion

Illustrations by: Mike Stanfill

Please send any inquiries regarding the MULTI-MOD upgrade to:

John Guion

11923 Quincy Lane

Dallas, Texas  75230-2651

(Super Extended BASIC is a trademark of Triton Products Company)

v1.1 rev Word-97 































MULTI-MOD




















UPGRADE FOR THE


TRITON SUPER EXTENDED BASIC MODULE




















USER'S MANUAL AND INSTALLATION GUIDE














PAGE  
11

