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SYSTEM MODEL
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82495DX/490DX CACHE OBJECTIVES

® Deliver High Performance

- 50 Mhz, Zero Wait-State RDs/WRs

- Concurrent CPU/MEM Bus Transactions
- Large Cache Size (upto 512Kbytes)

- Two-Way Set Associative

® Simplify Multi-Processing Designs
- Hardware Cache Consistency
® High Integration
- Minimum Number of Devices
@ Provide Flexible Memory Bus Interface

- User Differentiated
- Synchronous / Asynchronous

® Software Transparent
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THE PRODUCT

MARKET: HIGH-END DESKTOPS / SERVERS

intel486 DX 50Mhz CPU-Cache Module

486 DX Z50KDyte Cache 50 Mhz CPU-Cache Chip Set
50 Mhz Easy-to-Use
cPU System Fitting Through MBC 1486 DX

50 Mhz
CPU

824900X
1]
824300X 82430DX 82430DX ’

Data Data Data ’
’
82495DX 62[4)9'00)( BZSSODX BZSQ?DX 82495DX
ata ata l ata 82490DX
82430DX 82430DX 82490DX

Data Data Parity

32 or 64 Bit Memory Bus interface
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82495DX/490DX CACHE FEATURES

® Two Chip Set
= Controller (82495DX)
- Dual Ported Intelligent SRAM (82490DX)

® Cache Sizes: 128, 256, 512 Kbytes
® 0-WS Support for 50 Mhz Intel486 DX CPU

® Multi-Processing Support
- Write-Back Snoopy Cache, MESI-Consistency
- 2-way Set Associative,
Most-Recently-Used (MRU) Way Prediction
- Multi-level Consistency Through inclusion
® Flexible Memory Bus Interface
- Synchronous / Asynchronous, 32/64/128 Bits

@ Available as Components / CPU-Cache Module
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CPU / CACHE CORE
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CACHE HIGHLIGHTS

82495DX - CACHE CONTROLLER

MEM
nterl.

[
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- 4 / 8 Transaction Burst
- Sync / Async Snoops

@ Integrated Tags and Cache Control
® Cache Consistency

-y - MESI on Memory Bus
Interface
Cachs - Inclusion on CPU Bus
Ay [Tiert | @ Two Way Associative
Memory (Tagram) .
— s - MRU Prediction / Correction
l - In Lock-step with 82490DX
@ Innovative / Flexible MBC Interface
| Adar Lsten | { Snoop Latch |

- With / Without Write-Allocation

- Pipelined
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MULTIPROCESSING FEATURES

[ Hardware-Based MESI Consistency Protocoﬂ

[ Allocate On Write To Minimize Bus Traffic J

HighBus S R
[ igh Bus Snoop ates] , chu]  [cPu]
Ic'f"'] lc‘rm | Cache To Cache Data Transfers Cache | | Cache |

Asynchronous System Bus Operation J Main

Memory

Consistency With CPU-L1-Cache by Inclusion |
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CACHE HIGHLIGHTS
82490DX - DUAL PORTED INTELLIGENT SRAM

il Dats T°;’°"‘°’“ ® 2-WAY SRAM ARRAY (256 Kbits)
Z”.L“s:li | - MRU Prediction
— Bus | CPU Bus Mux/Bulfer
Control 3 ® Line Wide Buffers (upto 128Bytes)
Address Latch ‘—T - Write-Throughs, Line-Fill
c N
: snan - Write-Back ( 2 ), Snoop
L} - One CLK Array Access
° 256 Kbit
! ‘—l Y @ Dual Ported
oC wes Is.....l Mem | Mom - CPU / MEM Bus concurrency
-] M@ ] 0 |
Control B M/Butier ® Line-Size: 16/32/64 /128 Bytes
') @ MEM-BUS: 32/ 64 /128 Bits Wide
MEMES @ SYNC/ASYNC Intertace
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MRU-WAY-PREDICTION

ADRESS TAG 8ET pw IBYT
WAY 0 WAY 1
- TAG — Ly TAG = o
DATA DATA
WAY 0 WAY 1 *
[ wmux
=? Y At PREDICTION
DATA OUT
i PREDICTION
495DX CHECKING 430DX
|
PREDICTION CORRECTION
ADS# [__\__/
IFNOPREDICTION e
ARRAY Cx 18t
ACC. — '/ BRDY
WAY ’

HOT-Chips-lii-A. Golbert

intal”

TUNED CPU/CACHE INTERFACE
50 MHZ, 2-WAY, 0-WAIT-STATE

CPU

TUNED
INTERFACE

CACHE CONTROL TR T DUAL PORTED
INTELLIGENT SRAM

OPTIMIZED FOR MODULES
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PERFORMANCE

IMPROVEMENT VS 25 MHZ STAND-ALONE Intel486 " DX
SPEC 1.0 BENCHMARK

BISPEC
EFaPEC
B3PEC

285 r

Measured
2.09 2.1 2.1

1.5

2SMhz/Alone soMhzAlone SOMhz1256K
BUS: @ 25 Mhz, PH=2WS, PM=5WS, BURST=1,2,1
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BUS UTILIZATION

Average Of 9 Program Traces: 6 Unix, 3 DOS
Data From Performance Simulations

Slow Memory Bus
@ Fast Memory Bus

MemoryBus 70 |
Utilization 60 | IS5
(%) 50 }

None 128k 256k 512k
Cache Size (Write Back)

Fast Bus: Ph=1WS, Pm=4WS, Burst=1,1,1
Slow Bus: Ph=4WS, Pm«=10WS, Burst=2,2,2 6.25
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CONCLUSIONS

® A High Performance Cache For The Intel486™ DX
Was Presented

@It Offers
- High Integration
Cache Controller,Dual-Ported-Intelligent-SRAM
- High Performance
50 Mhz, 2-Way-Cache, 0-WS
TUNED CPU BUS
MODULE READY
- Multi-Processing
Write-Back
MESI Cache Consistency
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