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VWhat are the differences between Level 1 and Level 2 cache on the Power
Maci nt osh conputers? Do all Power Macintosh conmputers use the same type of L2
cache?
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Level 1 Cache

Level 1 Cache consists of high speed nmenory built into the Power PC processor. By
using this cache, the processor can access frequently-requested data nore

qui ckly. The anount of Level 1 cache varies anmong the Power PC chips, and you
cannot upgrade it.

The Power PC 601 m croprocessor and the Power PC 604 mi croprocessor both have 32K
i nternal cache. However, the PowerPC 601 m croprocessor has a single 32K cache
for both instructions and data, whereas the Power PC 604 has two 16K secti ons,
one for instructions and one for data. The Power PC 604e m croprocessor has 64K
cache, which consists of two 32K sections, one each for instructions and data.
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Comput er L1 Cache
Power Maci nt osh 4400 series 32K
Power Maci ntosh 5200/ 75 & Performa 5200 Series 16K
Power Maci nt osh 5260/ 100, 5300/ 100 & Performa 5300 Series 32K
Power Maci nt osh 5400 Seri es 32K
Power Maci nt osh 5500 Seri es 32K
Maci nt osh Perfornma 6200 Series 16K
Maci nt osh Perfornma 6290CD and 6300 Series 32K

Maci nt osh Performa 6360/ 160 32K



Power Maci ntosh & Perforna 6400 Series 32K

Power Maci ntosh 6500 Series 32K
Power Maci ntosh & Performa 6100 Series 32K
Power Maci ntosh 7100 Seri es 32K
Power Maci ntosh 8100 Series 32K
Power Maci ntosh 7200 Series 32K
Power Maci ntosh 7300 Series 64K
Power Maci nt osh 7500/ 100 32K
Power Maci ntosh 7600/ 120 and /132 32K
Power Maci ntosh 7600/ 200 64K
Power Maci nt osh 8500/ 120 32K
Power Maci nt osh 8500/ 132 32K
Power Maci nt osh 8500/ 150 32K
Power Maci nt osh 8500/ 180 64K
Power Maci nt osh 8600/ 200 64K
Power Maci nt osh 9500/ 120 32K
Power Maci nt osh 9500/ 132 32K
Power Maci nt osh 9500/ 150 32K
Power Maci nt osh 9500/ 180MP 64K
Power Maci nt osh 9500/ 200 64K
Power Maci nt osh 9600/ 200 64K
Power Maci nt osh 9600/ 200MP 64K
End_Tabl e

Level 2 Cache

Level 2 Cache is separate fromthe processor and it is typically upgradeable.
The Level 2 cache works in conjunction with the nicroprocessor's internal cache
to provi de maxi mum performance. The total anmpbunt of supported Level 2 Cache al so
varies from conputer.

Per f or mance Benefits

* Native Power PC Software
You see the greatest perfornmance inprovenent in tightly witten native PowerPC
software where code is kept close to the m croprocessor

* Non- Native Software
You will likely see nmarginal or no perfornmance i nprovenents runni ng software
applications witten for 68000-series nicroprocessors.

Power PC M cr oprocessors

The reason for performance increases with the addition of L2 cache is the
Power PC m croprocessor can keep its pipeline full, allowing for faster and nore
efficient processing. The mcroprocessor first checks its internal cache, then
L2 cache, and finally main menory (DRAM for instructions. Because cache nmenory



is faster than DRAM it can be accessed nore quickly, thus hel ping keep the
pi peline full.

This al so accounts for the | ack of uniform performance i nprovenments. Tight code
will stay near the processor and run faster, while other code may not. In
general, you can expect a 10-15% perfornance inprovenment with code that benefits
from L2 cache.

Power Maci ntosh Model s

The Nubus-based Power Maci ntosh conputers (which include the 6100, 7100, and
8100 series) and the PCl-based Power Maci ntosh conputers (which include the
7200, 7500, 8500, and 9500 series) do not use the same type of L2 cache.

* Power Maci ntosh 6100, 7100, and 8100

The 6100, 7100 and 8100 Power Maci ntosh nodels accept an external L2 cache on a
Single Inline Menory Module (SIMV). The Power Maci ntosh 8100/ 80 shipped with
256K L2 cache already installed; users of Power Macintosh 6100/ 60, 6100/ 60AV,
7100/ 66, and 7100/ 66AV can install a L2 cache by installing the appropriate
cache SIMMinto the 160-pin connector on the main | ogic board.

The Power Maci ntosh 6100/ 66, 7100/80, 8100/100, and 8100/110 conputers ship with
256K L2 cache nenory installed.

* Power Macintosh 7200, 7300, 7500, 7600, 8500, 8600, 9500, and 9600

The Power Maci ntosh 7200, 7300, 7500, 7600, 8500, and 8600 series all support L2
cache 160-pin Dual Inline Menory Modul es (DI MVs). The cache can be increased by
addi ng L2 cache DIMvs to the expansion slot(s) on the |ogic board.

The Power Maci ntosh 7200/ 75, 7200/90, 7200/120 (8 MB configuration), and the
7500 series conputers ship with no L2 cache DOMMinstalled

The Power Maci ntosh 7200/ 120 (16 MB configurations), 7300 series, 7600 series,
8500 series, and the 8600 series include a 256K L2 cache DIMMinstalled. The
Power Macintosh 7200 is theoretically expandable to 1 MB, while the 7300, 7500,
7600, 8500, and 8600 series conputers are theoretically expandable to 4 MB, but
t hose configurati ons have not been tested and are not supported by Apple.

The Power Maci ntosh 9500 and 9600 series conputers ship with 512K L2 cache
nmenory sol dered to the |ogic board. The Power Maci ntosh 9500 and 9600 series
conputers do not have a DI MM socket for adding additional L2 cache nenory, and
t herefore are not expandabl e beyond 512K
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Power Supported Maxi mum
Maci nt osh L2 Cache Cache SI MV Tot al

Series I ncl uded Cache Type DI WM Si zes Cache



4400 256K 160-pin DI MV 256K 256K
(optional on sone configurations)

5200 256K On | ogi c board N A 256K
5260 OPTI ONAL 160-pin SI MM 256K 256K
5300 256K On | ogi ¢ board N A 256K
5400 OPTI ONAL 160- pi n DI WM 256K 256K
5500/ 225 256K 160- pi n DI WM 256K 256K
6200 256K On | ogic board N A 256K
6300 256K On | ogi c board N A 256K
6360 OPTI ONAL 160-pin D MV 256K 256K
6400/ 180 NONE 160-pin DI MV 256K 256K
6400/ 200 256K 160- pi n DI WM 256K 256K
6500/ 225 256K 160- pi n DI WM 256K 256K
6500/ 250 256K 160-pin D MV 256K 256K
6100/ 60 OPTI ONAL 160-pin SI MM 128K, 256K 256K
6100/ 66 256K 160-pin SI MM 128K, 256K 256K
7100/ 66 OPTI ONAL 160-pin SI MM 128K, 256K 256K
7100/ 80 256K 160- pi n SI WM 128K, 256K 256K
8100 256K 160- pi n SI W 128K, 256K 256K
7200/ 75 NONE 160-pin D MV 256K* 256K*
7200/ 120 256K DI WM 160- pin D MV 256K* 256K*
7300 Series 256K DI WM 160-pin D MV 256K, 512K, 1 MB** 1 MB**
7500/ 100 NONE 160-pin D MV 256K, 512K, 1 MB** 1 MB**
7600 Series 256K DI WM 160- pi n DI WM 256K, 512K, 1 MB** 1 MB**
8500 Series 256K DI WM 160- pi n DI WM 256K, 512K, 1 MB** 1 MB**
8600 Series 256K DI WM 160-pin D MV 256K, 512K, 1 MB** 1 MB**
9500 Series 512K On | ogi c board N A 512K
9600 Series 512K On | ogi ¢ board N A 512K
End_Tabl e

Not es

Appl e does not sell cache nodul es | arger than 256K
Appl e does not support cache nodul es | arger than 256K

*These conputers theoretically support 512K and 1 MB of L2 cache, but these
configurations have not been tested and are not supported by Apple.

** These conputers support a theoretical limt of 4 MB of L2 cache, but this has
not been tested and is not supported by Apple.

The Power Maci ntosh 7200/ 120 configuration with 8 MB of nenory does NOT include
the L2 Cache DI MM

This article is one of many avail abl e through the Apple Fax center. For a
conplete list of avail able Fax docunents, search the Tech Info Library for Apple
Fax Document Index or call the Apple Fax line at 1-800-505-0171 and sel ect
docunent number 20000 (Apple Fax - Document |ndex - Product Support Literature).
The Apple Fax center is available free of charge 24 hours a day, 7 days a week.

This article was published in the Information Alley on 7 August 1996.



Article Change History:

24 Apr 1997 - Added note regarding | argest cache nodul es Appl e supports.
24 Mar 1997 - Added note regarding | argest cache nodul es Apple sells.

13 Feb 1997 - Added new Power Maci ntosh conputers.

Copyri ght 1994-97, Apple Computer, Inc.

Tech Info Library Article Nunber: 14750



