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DECchip21066-
AlphaAXP

ArchitectureProcessor
for Low-Cost
Applications

Microprocessorattributesby
systemband

SystemBand 1stPriority 2ndPriority

PerformanceDriven Performance

ValueDriven Price/performance Performance

CostDriven Price Integration
Performance

Low-powerDriven Low-power Integration
Performance/Watt
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..._no-41.DECchip21066Goals
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• Highly IntegratedMicroprocessor
• Benefitsare:

• Lower SystemCost
• FasterTime-to-Market

• High Performance

• Leverageof ExistingDesign
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ｾｾｾｾｾ Leverageofexistingdesign

• Startwith existingCPU,FPU,Instructionand
Datacacheof 21064

• Removepin interfacelogic
• Add memorycontrollerandPCI Buscontroller
• Lower manufacturingcostthroughprocess

shrinks
• Original design used.75um process
.10% linearshrinkfor first version(.675um)

.33% linearshrinkfor secondversion(.5 um)
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• 64-bit architecture

• 8-, 16-,32-and64-bit integers

• 32 bit instructions

• VAX F andG floating point formats

• IEEE SandT floating point formats

• Virtual address43 bits

• Physicaladdress34 bits

• Issuerate-- 2 instructionspercycle
• Translationbuffer,32 data,12 instruction(fully

associative)
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ｾｾｾＮ ｾ Primary Caches
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• 8 KB instruction
.8KB data

• Direct mapped

• 32 byteblock size
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ｾ｟ｉｾｾＮ ｾ Internal blockdiagram

memoryaddresspadsPCI Bus Memory
-----.. CtrI Ｍ ｾ CtrI _----..I

arm-

PCIbuspads
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ＱＱｾ On-chipmemorycontroller:
ｾ _ DRAMandVRAM

...

• Direct control of all DRAM control signals- only
electricalbufferingrequired

• 1 to 4 banks- 2 MB minimumto 512MB
maximum

• Fully programmabletiming on per-bankbasis

• OptionalECCon perbank-basis

• Graphicshardwarefor dumbframebuffer assist
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ｩ［ｾ On-chipmemorycontroller:
ｾ Externalcache-_.-...

• 64KB to 2MB (cachesizeindependentof memory
size)

• Direct mapped,write-back,block size8 bytes

• Fully programmablereadandwrite timing

• Cachemaybeskippedbasedon physical
memoryaddress

• OptionalECC

• Optionaltagparity
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On-chip memory controller:
Graphics hardware

• Planemasking
• Stipple operation
• Write-per-bit memory support
• VRAM Data Transfer cyclesin responseto

monitor timing

On-chipmemorycontroller:
Graphicshardwareblockdiagram

to Memory
DataPads

D
Row/ColSel

ｾ ｾ Ｍ Ｍ Ｍ Byte Mask

Foreground Write Read PlaneMask
Data Data Data Data



..- ...-- Memoryblockdiagram
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VRAM dt request

DRAM

DRAM/VRAM
dsf, dtoe

addr
data
tag,dirty

ras_O

DECchip.cas-,w-eＭ Ｍ Ｍ Ｍ ｉ ｾ ........- ...

21066

we,oe CacheTag
SRAM

CacheData
SRAM

..- ...--.::1.ｾ MemoryBandwidth

I-read D-read D-write

Internal
Cache 1.3Gbyte/s 1.3Gbyte/s 1.3Gbyte/s

External
Cache

149Mbyte/s 183Mbyte/s 84MByte/s

Memory 44Mbyte/s 47Mbytejs 83MBytejs

Note:166MHz, 64bits/access
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.
• 32/64-bitmultiplexedaddressanddata

• Fully synchronousoperationup to 33 MHz

• Burstmodesupportedfor programmed10 and
DMA

• Separateinitiator andtargetreadysignals

• Symmetricbusmastering

• Byte andword accesssupported

• Separateconfigurationspaceusedfor
initialization

...- ...---4v-1.ｾ On-chipPCI Buscontroller

• Asynchronousto CPUto allow for flexible design
options

• Optionalscatter-gathermapstoredin memory
• 8-entryon-chipscatter-gatherentrybuffer

• Write buffering

• Readprefetching
• Memory requestprotocolto supportISA bus

bridge



.._no--- PCI to memoryaddresstranslation

PCI Address

TransBase
Register

Map Entry
Address

ReadMemory

Map Entry

DataAddress
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ｾｾｾＮ ｾ｟ On chip phase-lockedloop

• Allows useof inexpensiveoscillator

• Multiplier rangeis selectedat chip reset
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Summary

• TheDECchip21066offers...
• AI phaAXP architecture
• Integrationof memoryandPCI

• Easeof systemdesign

• Chip features...
• Process- .675um,3 metallayers
.12.3x 17.0mm

.1,746,892transistors

.166MHz

.3.3V powersupply
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