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I am confused about the different types of menory that are being used in current
Appl e products. Wat is neant by FPM EDO SDRAM and SGRAM? Wi ch Power
Maci nt osh conputers support these different nenory types?

DI SCUSSI ON = = = = = = = = = = = = x ot ot e el

Fast - Page Mbde (FPM, Extended-Data Qut (EDO), Synchronous Dynam ¢ Random Access
Menory (SDRAM), and Synchronous G aphi c Random Access Menory (SGRAM are
different types of nenory used in various Power Macintosh conmputers. The table
bel ow summari zes the types of menory supported by di fferent Power Macintosh
conputers. Detailed infornmation follows the table.
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Power Maci ntosh Models | FPM | EDO | SDRAM | SGRAM
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6100, 7100, 8100 | YES | YES, but | NO | NO

| | acts as FPM | |
----------------------- T L T Ty
4400 | NO | YES | YES, but as |YES, but as

| | VRAM 5 V  |video nmenory |video nenory

| | DRAM 3.3 V | O\LY | ONLY
----------------------- T T
5200, 5300, 6200, 6300 | YES | YES, but | NO | NO

| | acts as FPM | |
----------------------- e
5400, 6360, sone 6400 | YES | YES, but | NO | NO

| | acts as FPM | |
----------------------- T T
5500 & 6500 | NO | YES | NO | YES, but as

| | | | vi deo nmenory

| | | | ONLY. Has 2 MB

| | | |installed and

| | | |is NOT

| | | | expandabl e
----------------------- T T I gy

6400 (some | YES | YES | NO | NO



configurations ONLY)* | | | |

----------------------- T T
7200 | YES | NO (may | NO | NO

| | danage | ogi c| |

| | boar d) | |
----------------------- T T e
7300, 7500, 7600, 8500,| VYES | YES, but | NO | NO
8600, 9500, 9600 | | acts as FPM | |

| | DRAM +5V | |

End_Tabl e

*NOTE: The Maci ntosh Perforna 6400/ 200 conputer that includes an internal Zip
drive supports EDO nenory.

A specific location in a menory chip is identified by the row and the col um
addresses. Each time nmenory is accessed, the nmenory controller first supplies
the chip with the row address and then the colum address. After the infornmation
obtained fromthese locations is validated, the columm deactivates and gets
ready for the next cycle. This introduces a wait state because nothing is
happeni ng while the colum is deactivating. The processor nust wait for the
menory to conplete the cycle.

The Fast-Paged Menory (FPM chip decreased the tinme required to read these
addresses by allowing the nmenory controller to select a particular row and then
access the correspondi ng col utm addresses for that row. This process works under
t he assunption that the next piece of data needed is in the nenory | ocation

adj acent to the previous piece. Because the row address is only set up once and
only the colum address changes, this saves tine when reading or witing
information to or from nenory.

Usi ng FPM nenory in Power Macintosh conputers

Most Power Maci nt osh conputers support Fast-Paged Mode Menory. The only
exceptions are the Power Macintosh 4400, 5500, and 6500 series conputers.

EDO (Extended Data Qut) DRAMis a subset of FPM nenory that saves the nenory
controller even nore tinme by allowing it to begin locating the row and col umm
for the next address, while reading the data at the first address. It is able to
do this because EDO nenory keeps the output buffer on while preparing for the
next read operation. By keeping the buffer on, EDO elimnates wait states. This
speeds up data transfer rates since EDO RAM can access data continuously wi thout
waiting for addresses to be located. This reduces the time of the read cycles by



approxi nately 10% However, during wite cycles, the system behaves exactly as
an FPM chi p woul d behave.

Al t hough EDO devices inprove timng efficiency to main nenory by approximtely
10% it does not necessarily nmean progranms will execute 10% faster. The
processor often gets instructions and data from cached nenory, for exanple, L1
cache within the Power PC nicroprocessor and or L2 cache on the |ogic board.

Usi ng EDO nenory in Power Macintosh conputers

Because EDO DRAM is a subset of FPM nenmory EDO DRAM can typically be used in

pl ace of Fast Page Mbde DRAM However, unless the nmenory controller is designed
to use the faster EDOtimng, the nmenory performance will be the same as Fast
Page Mode.

There are three categories of Power Macintosh conputers based on their |evel of
EDO menory support. In some Power Macintosh conmputers, you can use EDO nmenory
and get some potential performance boosts. In others, you can use EDO nenory
even though you will not derive any benefits fromdoing so. Finally, there are
sonme Power Macintosh conputers in which Apple does not recomrend usi ng EDO
menory because doi ng so nmay damage your conputer.

Power Maci ntosh Conputers that Support EDO Menory
The foll owi ng Power Maci ntosh conputers fully support EDO nenory and nay
experi ence increased performance:

- Power Maci nt osh 4400 series
- Power Maci nt osh 5500 series
- Power Maci ntosh 6500 series
- Maci ntosh Performa 6400/200 with internal Zip drive

Al'l menory installed nmust be EDO to take advantage of the benefits. If you mx
FPM and EDO RAM the EDO nodules will performas if they were FPM

| MPORTANT: There are two types of EDO nmenory--5 Volt and 3.3 Volt. The Power
Maci nt osh 4400 series requires 3.3 Volt EDO nenory whereas the Power Macintosh
5500, 6500, and 6400 conputers require 5 Volt EDO. The two types of EDO nenory
are NOT interchangeable. Most 5 V and 3.3 V EDO nenory are physically keyed
differently to prevent you fromusing the wong type, but even if the D MM can
be installed, verify that you are installing the correct type.

Addi tionally, EDO nmenory can al so be used as video nenory in the Power Macintosh
4400 ONLY. However, when using EDO nenory as video nenory, the Power Macintosh
4400 uses 5 Volt EDO nenory rather than the 3.3 Volt used as DRAM

Power Maci ntosh Conputers that Can Use EDO nmenory

Al t hough you will not derive any perfornmance benefits by using EDO DI Mvs, you
can use themin the foll owi ng Power Maci ntosh conputers:

- Power Macintosh 6100 series
- Power Macintosh 7100 series



- Power Macintosh 8100 series

- Power Maci ntosh 5200 series

- Power Maci ntosh 5300 series

- Power Maci ntosh 5400 series

- Power Maci ntosh 6200 series

- Power Maci ntosh 6300 series

- Power Maci ntosh 6400 series

- Power Macintosh 7500 series

- Power Macintosh 7600 series

- Power Maci nt osh 8500 series

- Power Maci nt osh 9500 series

- Macintosh Perfornma 6360 series
- Some Maci ntosh Performa 6400 series

Power Maci ntosh Conputers that CANNOT use EDO nenory

You cannot use EDO DI MVt in the Power Macintosh 7200 conputer. Using EDO menory
in the Power Macintosh 7200 conmputer can cause danmage to the logic board and to
the DI MMs. Because of this, Apple does not support using EDO nenory in the Power
Maci nt osh 7200 conputer. Any danage incurred fromusing EDO nenory in the Power
Maci nt osh 7200 computer may not be covered under Apple Conputer's limted

har dware warranty.

The processes performed by a conputer are coordi nated by an internal clock, but
menory access has traditionally used its own fixed timers for readi ng and
witing data. Rather than synchronizing its actions with those of the interna
cl ock, nenory access had set tinmes for reading and witing data regardl ess of
the actual time the processes required. This would sonetines result in periods
of wait cycles where nothing was happeni ng. Because of this, nenory was

consi dered to be "asynchronous”.

However, Synchronous Dynam ¢ Random Access Menory (SDRAM elinminates this

di fference betwen nmenory speed and processor speed because SDRAM has a cl ock
synchroni zed with the conputer's central processing clock. Thus, SDRAM uses only
the tine required to read/wite data which increases data transfer rates by

el i mi nati ng non-productive periods of waiting. The clock coordinates with a
conputer's central processor's clock so that data can be delivered continuously
to the microprocessor. The timng coordination between nenory, the

m croprocessor, and other support chips permts nore efficient nenory access and
elimnates wait states. This results in nmenory access speeds of up to 20% faster
t han EDO.

Usi ng SDRAM nenory in Power Macintosh conputers

Only the Power Macintosh 4400/200 series support the use of SDRAM Additionally,
SDRAM i s supported in these conputers ONLY for video nenory. You cannot use
SDRAM as the primary nmenory devices on the | ogic board. The Power Maci ntosh 4400



series includes 2 MB of EDO nenory for video nenory, but it supports up to 4 MB
of SDRAM or SGRAM

Synchr onous Graphi cs Random Access Menmory (SGRAM functions simlarly to SDRAM
except that it has added graphics support. G aphics support is provided by
addi ng bl ock wite and masked wite (or wite-per-bit) functionality.

Bl ock wite enabl es the graphics engine to do block transfers of graphical data,
such as tiling, and to interpret these |arger data packets. Block wite is often
used in 3-D operations to clear the buffers or to prepare themfor new
rendering. Wth the block wite function in the graphics nenory, the graphics
engine is free to do other tasks which increases performance. Masked wite
simplifies changing selected bits in a block of data. Masked wite increases
graphi cs performance with tasks such as col or nanagenment of the display.

Usi ng SGRAM nenory in Power Maci ntosh conputers

SCGRAM i s supported in the Power Macintosh 4400, 5500, and 6500 series. SGRAMi s
supported in these computers for video menory ONLY; you cannot use SGRAM as the
primary nenory devices on the | ogic board.

The Power Maci ntosh 4400 series includes 2 MB of EDO nenory for video nenory,

but it supports up to 4 MB of SDRAM or SGRAM However, the Power Macintosh 5500
and 6500 series conmputers include 2 MB of SGRAM which is NOT expandabl e.
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