Macintosh Quadra 950: Expansion Slots
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The Maci nt osh Quadra 950 conputer has five NuBus slots and one PDS
(processor-direct slot) Iine with NuBus sl ot $E and uses the sane opening
in the back. The use of a PDS card precludes the use of a NuBus card in
sl ot $E.
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NuBus sl ots

NuBus in the Quadra 950 provides all the benefits found in the Quadra 900:
- Provi des higher power

- Accommopdat es oversized NuBus cards

- Supports sone of the NuBus '90 features

H gher Power

The power supply in the Quadra 950 conputer is designed to provide

addi tional current on the +5V outputs for the NuBus slots, conpared with
the current specified in "Designing Cards and Drivers for the Macintosh
Fam ly," second edition. The Quadra 950 has enough power to support a
total of two 25-watt cards and three 15-watt cards.

Oversi zed NuBus Cards

Each NuBus sl ot can acconmpbdate either a standard NuBus card or an

oversi zed card. The oversized card is the same |length as a standard NuBus
card, but it is 2 inches taller. Each NuBus slot in the Quadra 950
conputer includes a card guide; to install an oversized card, the user
renoves the card guide

NuBus ' 90 Feat ures



NuBus '90 is the 1990 proposal for revision of the | EEE standard for the
NuBus (I EEE STD R1196-R-1990). Apple has a representative on the pane

desi gni ng the new standards, and has had since its inception. The
specifications for NuBus '90 are inconplete and still under devel opment,

but Apple has inplenmented the portion of the specifications that are
conpleted. Apple will be updating the inplenmentation as the specifications
expand and stabilize. The NuBus slots in the Quadra 950 conputer provide
the foll owing new features described in that proposal

- Low current at +5 V is available on the new STDBYPWR pi n when mai n power
is off and the AC cord is plugged in.

- New signals /TM2, [CLK2X, and /CLK2XEN support block transfers at double
the standard rate (20 MHz). The Quadra 950 conputer allows double-rate
bl ock transfers between NuBus cards, but doesn't support double-rate
transfers to or fromthe main menory (this remains at 10 MHz).

- NuBus '90 defines new signals SBO and SB1 for a serial bus on the
formerly reserved pins A2 and C2. The serial-bus signals are bused and
term nated, but the main circuit board doesn't drive them

- NuBus ' 90 defines new signals /CMVM), /CML, /CM, and /CBUSY to support a
cache coherency protocol. Pins on the NuBus connector are assigned to
those signals, but the Quadra 950 system doesn't support them

Processor-Direct Sl ot

For maxi mum perfornmance, the processor-direct slot (PDS) is connected
directly to the MC68040 m croprocessor by way of the system bus. Possible
applications for a PDS expansion card include cache nenory, a video frane
buffer, a DMA-based 1/O controller, expansion nmenory, or even an additiona
MC68040 mi croprocessor. Wien a PDS card is installed, slot $E is
unavail abl e for a NuBus card.

A PDS card can have nmenory | ocations in the upper part of the RAM nmenory
space or in the space assigned to NuBus slot $E. If the card uses slot $E
addresses, it nust decode all addresses in both the slot space and the
super sl ot space, responding to any access to an unused location with a TEA
on the processor bus to indicate an illegal address.

A typical PDS card maps into the NuBus space and works with the system
software's Sl ot Manager. Such a card must contain a NuBus decl arati on ROM
and nust notify the NuBus controller that it is using the NuBus space by
asserting (pulling low) the signal /PDS. SLOT.E. EN on the PDS connector.

WARNI NG A PDS expansion card for the Quadra 950 conmputer nust be desi gned
to work with the MZ68040 microprocessor; PDS cards designed for conputers
that use the M268020 or the MC68030 won't work in the Quadra 950 conputer

A PDS card for the Quadra 950 conputer has the sane di nensions as a NuBus
card and can include a back-panel connector. Wen the PDS card is
installed, it occupies NuBus slot $E, reducing the nunber of avail able
NuBus slots fromfive to four. Any PDS card designed to operate in the



Quadra 950 nust be capable of neeting the 33 MHz tim ng specification for
the Motorola 68040. This requires shorter output delay tines than the 25
MHz timng. Oherw se, PDS connector pinouts, size and placenent are

i dentical anmong the Macintosh Quadra 900, 700, and 950

| MPORTANT: The signals on the PDS connector are connected directly to the
MC68040 with no buffers. Therefore the address, data, and clock lines on a
PDS card must present capacitive |oads of not nore than 40 pF. The control
lines nmust present capacitive |oads of not nmore than 20 pF
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