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Design Goals

o Highest Performance 66MHz Pentium Processor
Desktop Systems

o Flexible L2 Cache and DRAM Options for Optimized
Price/Performance

o Enable Graphics Performance Second to None

o High Performance PCI Local Bus
>One Clock Burst Performance

o Optional Expansion Bus (ISA, EISA)
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82430 PClset Overview
• Integrated PCI for Highest Speed Local Bus

- Highest graphics bandwidth

- Multiple local bus peripherals and masters

- 4-deep buffering eliminates system bottlenecks

• Sophisticated Cache Controller
- Multiple cache sizes (0, 256KB, 512KB) with Standard or Burst

SRAM

- Integrated Tag RAM

- Write-through or Write-back design

• ISA or EISA Standard Bus
- ISA in one integrated component

- High-performance, two-component, EISA bridge

• Designed for the Pentium™ Processor Family
- Supports Pentium processor to 66 MHz with full 54-bit data paths

- 82430 PClset will support future Pentium CPU family members

Balanced System Power for a
New Class of Pentium Processor Machines

•
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PCILocalBus
Features

o Processor Independent

o Multiplexed, Burst Mode (Read & Write) Operation

o Synchronous at Frequencies up to 33 MHz

o 120 MB/s useable throughput (132 MB/s peak) for a 32-bit
Data Path

o Capable of Full Concurrency with Processor/Memory
Subsystem

o Full Multi-master Capability Allowing any PCI Master Peer-to
-Peer Access to any PCI slave

o Low Pin Count (45 slave, 47 master)

o Address and Data Parity

o Support for Autoconfiguration

-- Pagel
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82430 PClset
!m.Jllementation Details

o PClset Partitioning

o Optimized Host Bus Interface

o Optimized L2 Cache Subsystem

o Integrated DRAM Controller

o CPU - to - PCI Bridge Functions

o ISA or EISA Expansion Bus

•
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PClset Partitioning

Host Bus to PCI Bridge

o PCI/Cache/Memory Controller (PCMC)
• 208-Pin QFP Package
• 5V CMOS Technology

o Local Bus Accelerator (LBX)
• % Slice of Host Address and Data Bus
• 160-Pin QFP Package
• 5V CMOS Technology

PCI-to-ISA Bridge

o System I/O (SIO)
• 208-Pin QFP Package
• 5V CMOS Technology

1.4.4
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PClset Partitioningjcon't}

pel-to-EISA Bridge

o PCI/EISA Bridge (PCEB)
• 208-Pin QFP Package
• 5V CMOS Technology

o EISA System Controller (ESC)
• 208-PinQFP Package
• 5V CMOS Technology

Pagel
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Qjltimized Host Bus Interface

o 64-bit Data Path, 32-bit Address Bus with Pipelining

o Synchronous Operating Frequencies of 60MHz and
66MHz

o Burst Read and Write Transfers

o Support for First Level and Second Level Caches

o Capable of Full Concurrency with the PCI and
Memory Subsystems

o Byte Data Parity

1.4.5
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Optimized Host Bus Interface

o 66MHz Design Issues

• Optimized pinout for minimum chip-to-chip interconnect

• Reference Design Films available

• "EZ Route" Layout Guidelines
» >5000 Hours of Interconnect Simulation and Correlation

• Pioneered "IBIS" Modeling Concept I

» Supported by leading simulation vendors
» Cadence,Contec Micro., Hyperlynx, Integrity Engr.,

IntuSoft, Meta-Software, MicroSim, Quad-Design,
Quantic Labs

ISignal Integrity Designed In for 66MHz ｾ

•
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EZ Route Layout Guideline Sheet
Chipset: 82430 PClset

Interface: Host Data Bus
Signals: HO (63:0). HP [7:0)

NoteE0rpnizJe1.2c:eche Components 110 lignalsflow
Iogic.8lly hom Pentium(tm)CPUplnoul to bothLBXs. When
this is done,routeswill generallybemuchshorter thanthe
inch limitationsgiven.tJove. Thelongestrouteswill be
thoee to thetopof LBX1. 1herean! two routestyles: A/B or
C/O/E. Signalsc:m\ c:hooeeeither routestyle.

Revision: 0.9

LengthGuidelines

Route Connection IMil MaJl Unit

A Pentium(tm)to 1.2 0.5 3.0 Inch
B 1.2 to LBX 0.5 3.1 Inch
C 1.2 to T-point 0.5 1.7 Inch
D Pentium(tm)to T-point ｕ ｾ 1.7 Inch
E LBX to T·point 0.5 1.7 Inch

FlilthtTimes

Code Connection Min Max Unit

IMlpenl\U Pentium(tm)to LBX 0 2.3 ns
IMlpent\I,1 Pentium(tm)to L2 0 3.0 ns
hduul\U 1.2 to Pentium(tm) 0 2.1 ns
hdsnaI\U 1.2 to LBX 0 2.6 ns
hdlbx\I,1 LBX to Pentium(tm) 0 2.2 ns

1.4.6
Host Data Bus
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IBIS
I/O Buffer Information Sheet

Component: S82374EBESC Buffer Type: 0
Signals: BALE.llEJI3:O). CHRDY, CMDIt, EXl•. EX32I, EXRDY,IORCI,IOWCI.LA/31:2J.Ml•.MRDCI. MSBURSTI,MNTCI. tNIOI, NOWSI. REFRESHI,RSTDRV. ESC2 Revision: 1.0

SAll:O). SIlHEI. S0(7:O),SMRDCI,SMNTCHI. SPl<R,STARTI, WIfU. EOP(NaIe:EXRDY. EXl., CHRDY, EX32I.Ml., 8ndNOWSI_open....aigMls, 8nd ClIIl only t.. ..-. law.)

ｾ
Lol Lol
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'_OIl Loll

LOW IlIIn - HIGH IIIIn max
-5.0 -110 ·216 -5.0 .. -156

250 -4.0 ·107 -212
0.0 1.0 2.0 3.0 4.0 5.0

0.0 ·57 -135

-3.0 ·103 -207 00
0.5 ..ss -131

200 ·2.0 -91 -118 -20 1.0 -54 ·127
-1.0 -57 ·126 1.5 -52 ·121

0.0 00 00 -'40 2.0 ..so ·113
t:"15O

0.5 31 71 iof' 2.5 -46 -105.a ｾＬ ｾ

1.0 57 126 ;.. ｾ 3.0 -40 -91
:.; 100

1.5 76 1153 ..
.«) 3.5 -33 -75:-:

2.0 III 118 4.0 -23 -53

50 2.5 100 202 -100 4.5 ·13 -28

3.0 103 207
-120 5.0 00 00

00 3.5 105 210 11.0 23 53

0.0 5.0
4.0 107 212 ·1"0 7.0 40 III

1.0 2.0 3.0 4.0
4.5 108 214 1.0 50 113

V_01 fYoIIsl 5.0 111 2111 V_oil fYoIIsl 11.0 54 127

10.0 120 230 10.0 57 135

Beyondthe RaH Info P.clulglns Chllracterlstics RamD Time (Into OpF, no pkg)
DIodetoGND DIode to Vcc ..... - unit I ..... I IIIU I unit
v lImA) v lImA) R..JIIlll 22lI 405 mOhm IUM -, 5.25/0.45 I 4.75/1.451 d/.

0.0 0 5.0 0 L..J*ll a.s 15.1 nH Fall I 5.25/0.441 4.75/1.11 I d/.

04.4 0 5.4 0 C..JIIlll 1.11 2.1 pF

04.5 0 5.5 0 C_CGlllP 2 7.2 pF

04.6 0 U 0 8lmDlilled Ou tDut Resistance
047 -5 5.7 4 -. - - I unit
04.1 -35 5.1 30 ｾ I 7.4 111.4 I --04.11 -70 6.. 52

intel· HIatI I 111.. SII.l I --·1.0 -110 11.0 74 --- .... ｾ ﾷ Ｌ Ｎ Ｎ Ｎ Ｎ ｉ ..... -.. ......

-6.0 -1725 10.0 870..........-....--... ,....................
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Optimized L2 Cache Subsystem

o Optional 256KB or 512KB Second Level Cache

o Direct-Mapped Organization

o Integrated Cache Tag RAM
» Cost and Board Space Savings
» Minimize Host Bus Loading

o Burst SRAM for Highest Performance Cache
» 3-1-1-1 Cache Hit Read and Write Tir:ning

o Standard SRAM for Lowest Cost Cache
» 3-2-2-2 Cache Hit Read Timing
» 4-2-2-2 Cache Write Timing

-- Page14
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Qjltimized L2 Cache Subsystem (Con't}

o Programmable Write-Through and Write-Back Modes

o Concurrent Cache Line Replacement

o Cache Snoop Filter
» Snoop Only when PCI Master Crosses Cache

Line Boundary

Flexible L2 Cache for Optimized Price/Performance
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Burst Read, Burst SRAM

Cydt 0

Hell

ADSI I \
nDyt

DATA I

CAI':3I

CADSI

CAD"

COlI

• Burst SRAMs Internally count through the Pentium™ burst order

L.4.8
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Integrated DRAM Controller

o 2 MBytes to 192 MBytes of Cacheable Main Memory

o Programmable Attribute Map Registers
» Cacheability
» ReadlWrite Status

o Memory Space Gap Register
» Logical Hole for Memory Mapped Add-in Cards

o Frame Buffer Range Register
» Byte Merging for CPU-to-PCI Writes
» 0 Waitstate PCI Burst Cycles
» Read-Around-Writes
» CPU-to-PCI Prefetch
» Transparent Buffer Writes - Write Buffers Not Flushed

' •• 17
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CPU-to-PCI Bridge Function (Con't}

o Posted Write Buffers
» CPU-to-PCI
» CPU-to-Main Memory
» PCI-to-Main Memory

o Prefetch Buffers
» CPU Reads of PCI
» PCI Reads of Main Memory

--- ' ... 11
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CPU/PCI Bridge Buffers

HA(3'ff(63 '01
Q Four Dword Posted Write

Buffer

I
-Dword Packetizingr I

LBX
-Byte Merging

I 1
DW3 DWO
OW2 OWl
DWl DW2
DWO OW3

r I Q Four Dword Read Prefetch

I 1 Buffer
ｾ

n
AD(31:0)

•
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Dword Packetizing

CPUto PCIWrite Buffer

SiDl1e {Dword
CPU
Writes

I

4 Dword3·
3 Dword 2

2 · Dword 1-
· DwordO

PCI BuntWrite

Q As the CPU writes sequential incrementing Dwords, the
PCMC/LBXs burst data to PCI at 2-1-1-1 .....

Q Fast memory to screen transfers! •
1.4.10

- P.... zO
-._.-.-.-._.u. .. ｟ｾ



•
infel®

CPU Memory Writes to PCI
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Pel-to-Memory Posted Write Buffer

o Two buffers, 4 DWords each. Each Buffer allocated on
new transaction request. .

DRAM

t
I

DWord DWord

DWord DWord

DWord DWord

DWord DWord
041' 04 flo

I
PCI
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Memory-to-PCI Read Buffer

o One Line Buffer, 4 aWards

o Data is Read from Memory as aWard, Driven on
pel as DWord

DRAM

ｾ
QWord
QWord
QWord
QWord

, I

PCI

Pap23
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ISA or EISA Expansion Bus

EISA Bridge
o .4-Deep, 16 Byte Line Buffers for EISA Bursts
o PCI and EISA Bus Concurrency
o 4-Deep, 4 Byte Posted Write Buffers
o Scatter/Gather DMA
o Supports 8 EISA Masters/Slots

ISA Bridge
o PCI-to-ISA Buffers
o ISA-to-PCI Buffers
o Scatter/Gather DMA
o Fast DMA Type A, B, and F
o Supports 6 ISA Slots/2 Masters
o High Integration Single Chip

1.4.12
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Benchmark Results

This slide will list the performance results
of several standard benchmarks.
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SummalY

o 82430 PClset Enables High Performance Pentium
Processor Desktop Systems

o Offers Design Flexibility and Price/Performance
Tradeoffs

o Provides High Performance PCI Local Bus with 1 Clock
Burst Write Capability

o Frame Buffer Features Offer High Performance Graphics

--- Page 2&
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