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There are three new custom | Cs introduced with the Centris 610, Centris 650, and

Quadra 800:
 DODMEMC: Dale & Jay's Mdst Excellent Menory Controller
* | OSB: | nput / Qut put Subsyst em Buf fer

e KIW: NuBus Control | er

These three I1Cs integrate functions provided by the ten customICs found on the
Quadra 700 logic board. This article describes each of these ICs in detail.

The information in this article relative to the Centris 610 and Centris 650 is
al so relevant to the Quadra 610 and Quadra 650.

D I O U S S 0 N B e e

Note: The Centris 610, Centris 650, and Quadra 800 al so include a nunber of ICs

devel oped for previous Maci ntosh nodels. Al though not described in this
article, they are:

* DFAC Sound - Input and File
* MC68040: M cr opr ocessor
* AC843: CLUT/ DAC

e Antel ope: Low cost CLUT/ DAC
e MCCS142235: Active SCSI Term nator

» DP8534: Vi deo tim ng generator
« SONI C Et hernet controller
 53C96: SCSI controller

DIMEMC (Dal e and Jay's Mst Excellent Menory Controller)

DIMEMC is a very large-scale I C that conbines functions perforned by multiple
devices in previous Macintosh designs. DIMEMC attaches to the system bus and
provi des the control and tinming signals for the RAM ROM and VRAM It al so
controls the logic that controls the systembus arbitrations that provide the
video timng and control signals. |In sunmary, key functions provided by the
DIMEMC ar e:



» Address decode

e Bus arbitrator

e Configuration register
« DRAM ROM control |l er

« System bus interface
 Video timng

e VRAM controller

DIMEMC al so includes a conplete video frane buffer controller for a VRAM based
frame buffer which supports high performance graphics. Essentially, all of the
DAFB franme buffer controller used in the Quadra 700, 900, and 950 have been

i ncorporated into DOMEMC. Therefore DIMEMC i s capabl e of supporting all of the
di spl ay options and configurations supported by the Quadra 700, 900, and 950.
This frame buffer al so makes use of two new devices: the National DP8534 cl ock
generator, and the Antel ope CLUT/DAC. The 8534 (not conpatible with the DP8531
used by the earlier Quadra conputers) generates all video clock frequencies
needed, up to and including 100 MHz. Antelope is a significantly cost-reduced
versi on of the AAC, and does not include support for 24 bpp or Apple
convolution. Antelope is pin- and software-conpatible with the AAC used by the
Quadra 950

| 0SB (1/ O Subsystem Buffer)

| 0SB perforns sone of the functionality found in the JDB/ Rel ayer two-chip set
used in the Quadra 700, 900, and 950 -- and also integrates a number of the

di screet conmponents which were | ocated on the Quadra 700, 900, and 950 |/ O bus.

The key functions of the 10SB ASIC are:
 Byte steering

* Bus sizing

* Alternate |1/ O bus masters
e Device decode logic

e CPUID register

* Sound

* VI As

o SWM

 Power on circuit

e System wat chdog ti nmeout

e Interrupts

Byte Steering: The 68040 does not support data steering. However, the 68030
allows 8-bit and 16-bit slaves to attach to a given byte I ane and indicate their
port size during cycle acknow edge. Hardware in the 68030 bus interface did the
appropriate byte steering. This allows S/Wto do byte accesses to consecutive
bytes in 8-bit devices |ike the SCC wi thout any external logic. 1In order to

mai ntain conmpatibility with existing software, the | 0SB ASI C does byte steering
for 68040 accesses to |/ O bus peripherals.

Bus Sizing: The 68040 does not support dynam c bus sizing; it expects accesses
to 8-bit and 16-bit ports to be of the appropriate size, that is access.B for
8-bit ports and access.Wfor 16-bit ports. However, the 68030 allows 8-bit and
16-bit slaves to attach to a given byte lane and indicate their port size during



cycl e acknowl edge. The hardware inside the 68030 does the appropriate numnber
and type of bus cycles to fulfill the request. This allows |ong word accesses
to 8-bit devices, like the SCC. To nmmintain conpatibility with existing
software, | OSB does dynam c bus sizing for 68040 accesses to 1/0O bus

peri pheral s.

Alternate 1/O Bus Masters: |OSB allows the SONIC Ethernet controller to be a bus
master on the Systembus. SONIC drives the System bus snoop control bits (SCl
and SCO) directly, while I10OSB drives the TT control lines. The status of these
bits is deternmined by a register within SONNC, and should be initially
configured not to snoop.

| OSB does not support true burst transfers to the 1/O bus. |If a System bus
master attenpts to burst data to or froman I1/0O bus slave, I10SB will invoke a
68040 fake burst. This allows use of the MOVEL6 instruction for I/0O bus data
IOSB itself does not initiate burst cycles on the System bus.

Devi ce Decode Logic: |COSB provides device selects according to the nenory naps
shown earlier. It provides chip select for all 1/0O bus devices (that is,

Et hernet PROM patch ROM SCC, SCSI, and SONIC) and internal 10SB cells (that
is, VIAs, SWM, sound, and ADB). Note that DIMEMC and KIW provide their own
chip selects.

Sound: 1CSB provides a variation of the sound controller used in the Sonora ASIC
(used on the Macintosh LC II11). However, instead of using DRAM or VRAM for
sound I/O buffers, 0SB will internally provide 3K of internal static RAM

Separate 1-Kbyte buffers are provided for |left sound output, right sound out put,
and nono sound input. Since a sound output buffer is not reused for sound
input, 10SB will be capable of providing simltaneous stereo sound output while
recording fromthe sound input port. Sound buffers internal to |IOSB are
required for naxi mum software conpatibility with Apple and third-party sound
drivers.

VIAS: 1 OSB includes two VIAs, simlar to the original Macintosh Il. The VIA
clock is generated within 10SB. VIAl is the same VIA cell used in VISA V8,
Sonora, and PSC. It has full Mcintosh VIA capabilities. VIA2 is a variation
of the cell used in VISA V8, etc.... This is not a conplete VIA, but perforns
all the functions required fromVIA2 (nostly interrupt support and sone

read/ wite port bits).

SW M2: | OSB contains the SWM floppy disk controller. It has full Macintosh
SWM capabilities, and is capable of supporting a 2.88MB floppy format.

Power-On Circuit: The Centris 610, Centris 650, and Quadra 800 use the sane
power-on logic as the Macintosh Ilci. However, the portions of the power-on
circuitry that do not run off the +5V trickle supply have been noved into the
| 0SB ASI C to reduce component count on the notherboard.

Syst em Wat chdog Timeout: 1 QOSB includes tineout |ogic that nonitors system bus
activity and termnates faulty cycles with a bus error indication. This tiner
does not run when an access is made to a NuBus device; it assunmes that the NuBus
controller will include a tiner which handles the (longer) NuBus tineout period



(25.6 psec).

| 0SB al so mai ntains a watchdog tiner for the entire system including NuBus.
This timeout has a |onger period than previous tinmers, and prevents "hangi ng"
while waiting for a response froma damaged or non-exi stent device. For
instance, this timer would catch PDS cards that do not respond to all accesses
to NuBus slot E space (see YANCC description for nore informati on on PDS
decodi ng) .

Interrupts: IOSB will termnate all 68040 interrupt acknow edge cycles with
autovector indication. Like the Quadra 700, 900, and 950, the Centris 610,
Centris 650, and Quadra 800 al |l ow separate mappings for different operating
syst ens.

| 0SB al so provides for nmultiple nodes of operation to support the use of IGSB in
future CPUs, and to provide a fail safe mechanismin case of problens during
devel opnent. These options incl ude:

 Internal/external sound (allows use of the EADSC for higher quality sound
out put)
 Internal/external SWM

KI'W

The KIW ASIC provides the interface between the System bus and NuBus. It

conbi nes the functions that were provided by the YANCC ASIC, two bus

transcei vers, and several discrete driver chips. KW provides a conplete 68040
bus interface on one side and a conplete NuBus interface on the other.

Key functions provided by the KIW ASIC are:

 Support for all types of single transfers

e One |l ongword deep buffer

e Support for block nove transfers for NuBus masters accessing
menory on the not herboard

* Pseudo-bl ock transfers fromthe 68040 to NuBus sl aves

 Several of the new functions being defined by NuBus 90 spec
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