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Thank you for your interest in Cramapple. We offer a low cost method for
replacing 16K RAM ICs on the Apple II+ mother board with 64K RAM ICs and a
method to make use of the extra memory space afforded. TFour banks of 48K become
available using the annunciator outputs of the game 1/0 connector for bank
selection, : s L, o ek

PHANTOM DRIVE:

The 144K of additional RAM can be configured as a so-called phantom loppy
disk drive. As such it appears to the DOS as just another drive. It differs
however in the following respects: _

First, data transfer is on the order of 3 to 5 times faster with the
phantom floppy than with a conventional disk II drive. This is particularly
satisfying with programs that make much reference to dlBk, especially as it is
completely silent,

However phantom disk data di 9appears should one power down Nor is there a
diskette +to remove and replace with another, For these reasons the use of a
phantom floppy generally follows the following - procedure:

The phantom floppy driver routine is loaded and assigned a slot number and

drive number. A diskette copy routine then runs to copy a real diskette onto
the phantom floppy drive. The desired program is run from the phantom floppy
drive, If +the phantom drive 1ig written to and it is desired +that the

alterations be saved, then the diskette copy routine is run again this time +to
copy the phantom diskette onto a real diskette. Unlike RAM card versions of
phantom floppy drives, tracks 0-~3 are included in all reads and writes with the
Cramapple system.

Machine language programs that supply their own DOS will not support +the
phantom floppy without alteration to the program. Neither will programs too
large to relinguish the memory space required for the phantom floppy driver.
Pascal is not currently supported, ° The Cramapple modification still allows all
such software to run except that the phantom floppy is not available. The only
programs that would no longer run after modification would be those rare
programs that set annuciator outputs in the game I/0 connector. To run such
programs the Cramapple plug would simply be removed from the game I/0 socket.

The software driver for the phantom floppy is available in two forms. The
first resides between DOS and its buffers occupying 200 hex bytes of memory. If
a language card is in the system, the driver may instead be loaded on the unused
4K bvank. (The language card version of the phantom .f{loppy driver differs
radically from the first and operates slightly faster.) The driver does not
interfere with Integer BASIC on the language card. Cramapple will work with or
without a language card.

It should be mentioned that Cramapple does not perform the function of
language cards. Also floppy drive emulation is available from other vendors
with plug-in RAM cards for around $700, Cramapple is strictly a low budget
approach. It does nevertheless have its advantages. The power consumption of
64K RAMs is about half that of the 16K RAMs they replace. Also no slots are

occupied.
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64K RAMS:

Your Apple computer presently contains dynamic memory ICs with a 16,384 by
1 bit organization, so called 16K RAMs. The 16K RAM is packaged in an
industry-standard 16 pin DIP (dual in-line package). The pins are numbered 1
through 16 counter-clockwise (top view) around the periphery of the DIP.
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g The 64K RAM differs slightly from this pin arrangement. First it requires
an additional address line A8 to be provided at pin 9. Secondly the only supply’
voltage required is +5 volts at pin 8. Pin 1 is not connected.

Installation of 64K dynamic RAMS therefore requires that:

1.) The +12 volt supply be disconnected from pin 8.

The + 5 volt supply be disconnected from pin 9.

+5 volts be connected to pin 8.

An additional address line be generated and connected to pin 9.

e et

2.
3.
b

This can all-be achieved with 4 foil cuts, 3 capacitor removals, a Jumper

wire installation and insertion of ‘the plug-in module,
ADDRESS GENERATION:
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A 16K RAM IC has 16,384 locations. It thus requires 14 binary bits to
specify an address. However only 7 pins are allotted to addressing. The full
address must therefore be sent to the IC in two steps of 7 bits each. During a
memory access, each address line must carry 2 bits of address data. Furthermore
memory is accessed not only by the central processor but by the video refresh
circuitry as well so all together 4 bits must be multiplexed into each address




line. The 64K RAM requires one more address line for 2 more address bits. The
address module provides this line via a 7415153 IC piggy-backed on the one at
location #C1, The video inputs are grounded so that the video display always
gets its information from the same memory space. The other two inputs come from
annunciator outputs of the game I/0 connector. Four separate banks of 48K
memory may thus be selected by setting the annunciator outputs to 00, 01, 10, or
11 but in any case the video memory is in bank 00. A third annunciator bit is
employed to enable a split bank addessing mode where addresses with bit 14 low
access bank 00 of RAM whereas addresses with bit 14 high access the bank
specified by the other two annunciator outputs

Physically the address module consists of a ribbon cable on which are
mounted the following six elements: two female sockets, three male plugs and a
potted assembly of two 74LS153 chips on a DIP header. One male plug inserts in
the game I/0 connector. A female socket extends the game I/0 connector and may
even be installed outside the casé providing full access. The other plugs and e
socket connect on a ribbon cable that replaces the strap to the language card if
present. The potted assembly inserts in socket #Cl in place of the IC there
otherwise, : y
The full Cramapple kit includes the above described address module, the
phantom floppy software on a DOS 3.3 diskette, and complete installation
instructions and documentation. Source {lles are provided for all routines.
A The kit is priced at $79.95 without the 24 required 64K RAMS. The price is
$349.95 with 24 64K RAMs. Send check or money order to CRAMAPPLE, Box 98,.
Cambridge B Branch, Boston MA 02140.

4

Cramapple is now available in a form that requires no modification to the
mother board!

In the new forms all the B4K RAMs are are connected togsther in daisy
chain fashion for pins 8 and 9. The other pins insert in the sock2ts in the
Ysusal mann2r. The daisy chain connections g0 than to the addreass modu | e,

The Kit comes as a single unit ready to be piussed ine. It is compatible
with RAM card straps and is OLherwis2 as described in Our previous flyer.

The no-modification Kit is avallable jmwe with the 24 B4K RAM ICs
included and is priced for direct order at $349.95. 40975 wiwodT CAM

Fn} those who have thai i own B4K RAM ICs and are willing to modify th=inr
mothar boards, the the Kit reauiring modification is available for direct

arder for $£79. 95.

. -
Einally for thoss whd prefer to modifY their mother board:, th2 kKit and 24

E4K RAM ICs ars available for $349. 95.

To ordeyr s=nd Che2ok OF mDn2y Drder Tl

CRAMAPPLE
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Cambridegs B Branch
Boston MA 02140

Gz indicate which Kit is desired.
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