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This technical note discusses installation of menory onto Apple Serial and Apple
Token Ring 4/16 MCP NuBus cards.
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I nt roduction

The Apple MCP (Maci nt osh Coprocessor Platform cards are smart busnmaster cards
that contain an on-board 68000 processor and 512 KB of RAM (m ni mum
configuration) soldered onto the card, with 4 sockets avail able for expansion
menory. This docunment details adding nenory, using those expansion sockets, to
the Apple Serial NB and Apple Token Ring 4/16 NB cards; there is no reason to
add nenmory to an Apple Coax/ Twi nax NB card, since the DFT terminal it enul ates
only allows 5 sessions; the original Apple TokenTalk NB card (4 negabit speed
only) has 512 KB sol dered RAM and no expansion sl ots.

The Menory Expansion Kit

The Appl e Maci nt osh Coprocessor Platform Menory Expansion Kit (M2145LL/A)
provides 4 menory chips for those 4 sockets that allows you to add another 512
KB RAMto the board, for a total of 1 MB. This is |large enough for nobst uses of
the SNAsps Gateway. It is possible to purchase a higher density nenory chip
fromthird party nenory vendors that will create a total of 2.5 MB; this anpunt
of menory is desirable for 64-session gateways with large |-franme sizes. A

four chips nust be of the same density, so the possible nenory configurations
are 0.5 MB (no expansion), 1 MB (using Apple's expansion kit), and 2.5 MB (using
hi gher density third party chips).

The menory chips thenselves are quite fragile and shoul d be handl ed carefully.
Use a groundi ng strap, and check that the pins are straight. Try to get the
orientation correct on the first try so that they won't have to be handl ed nore
than necessary. Insert by pushing down with a straight, steady notion. If a pin
bends on insertion, try using a small screwdriver to push it into the socket,
rather than pull the chip out and try again. To renmpve the chip, use a gentle
rocking nmotion with a steady upward pull. Tools designed for inserting or

pul ling these chi ps have not been found.



Sone chips are nissing a pin. This is nornal.

Oientation

Pin one is marked with a recessed dot on the |ower part of the chip (lower |eft
corner of the side with witing); this is also the end with the bevel ed corner
On the Apple Serial NB card, there is a corresponding dot on the circuit board.
By holding the card with the NuBus connector facing you, the side of the nenory
chip with witing will be facing you. On the Apple Token Ring 4/16 NB card,
there is a marking on the circuit board that represents the bevel ed edge; the
resulting orientation will cause the blank side of the nmenory chip to be facing
you.

The Appl e Token Ring 4/16 NB card has 2 diagnostic lights. After power-up

di agnostics, the green light should be on and the red LED should be off. If the
red light stays on, there is a problem and it is possible that the nmenory was
not installed correctly.

Menory Specifications

When buying nenory chips, the follow ng specifications nust be net:

 Type: Dynanic RAM

e Size: 256K x 4, or 1MB x 4 (depending on amount of menory desired)
 Configuration: 4 bits w de

» Package: ZIP

e Speed: 120 nS or faster (for exanple, 100 nS or 80 nS)

To expand nmenmory to 1 MB

(4) 256K x 4 bit DRAM chips, 120 nS or faster, ZIP package

e Mtsubishi part nunber MbMA4C256L- 12

e Hitachi part nunber HVB14256ZP- 12

* Apple part nunmber M145LL/A, "Maci ntosh Coprocessor Platform Menory
Expansion Kit"

To expand nmenory to 2.5 MB

(4) 1M x 4 bit DRAM chips, 120 nS or faster, ZI P package
e Toshi ba part nunber TC514400Z-10

e Motorola part number MCVb4400AZ80

« Tl part TMS544400-12SD

NOTE: The Toshi ba TC514400AZ-80 is 1M x 4 bit (4Mit) ZIP nodule. You need 4 of
these 4Moit ZIP nodules to get 2MB or RAM added to the Token Ring 4/16 NB Card
to get a total 2.5MB of RAM The TC514400AZ-60 and TC514400AZ-70 will work as
well. The "-80", "-70", and "-60" indicate the speed in nanoseconds of the ZIP
nmodul e. As |ong as the TC514400AZ nodule is 120ns or faster it will work
correctly.
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