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CellCell--Based ASIC Mask Tooling CostsBased ASIC Mask Tooling Costs
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Changing ASIC LandscapeChanging ASIC Landscape

Platform ASIC re-enables innovation
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RapidChipRapidChip™™
The Best of Both WorldsThe Best of Both Worlds

Combining the benefits ofCombining the benefits of::

FPGAsFPGAs

Easy to Use Design Easy to Use Design 
ToolsTools
ConfigurabilityConfigurability
Short Time to Short Time to 
ExecuteExecute

CellCell--Based ASICsBased ASICs
High Performance
(3x of FPGA)

Low Power
(10th of FPGA)

High Density
(5x of FPGA)

Product Differentiation

Proven High Value 
Intellectual Property

+ Lower Cost ($50-150K)
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RapidChipRapidChip™™ Platform ASICPlatform ASIC

Xtreme2

Configurable PlatformConfigurable Platform
Families of preFamilies of pre--manufactured slicesmanufactured slices

–– Customized with 4 layers of metalCustomized with 4 layers of metal

Sea of transistors for Sea of transistors for 
useruser--configurable logicconfigurable logic
Flexible approach to IP:Flexible approach to IP:

–– Diffused Diffused SerDesSerDes IPIP
–– ““OnOn--demanddemand”” for majority of coresfor majority of cores

Landing Zones Landing Zones –– prepre--defined defined 
locations for critical coreslocations for critical cores
Soft Soft –– anything else

IntegratorQS
anything else
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Customer Product Unit VolumeCustomer Product Unit Volume
Total Cost

PLDsPLDs

Platform ASIC
Medium Volume

Cell Based ASIC
High Volume

PLD
Low Volume

Unit Volume
(Lifetime)

CellCell--Based Based ASICsASICs

RapidChipRapidChip

~ 5K Units ~ 100K  Units

Platform ASIC Cost
Parity with PLDs

RapidChip Parity with
Cell-Based ASICs
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Relative PerformanceRelative Performance
RapidChip 3x faster than FPGA

Source: RC Vs FPGA White Paper, LSI Logic
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Relative PowerRelative Power

RapidChip 10x less power than FPGA

Source: RC Vs FPGA White Paper, LSI Logic
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Price Vs ComplexityPrice Vs Complexity

~$6

Xtreme2

Integrator2

~$10

RC11Si390 
- 11.4M raw gates
- 8Mbit Memory

RC18Si150 
- 1M raw gates
- 0.8Mbit Memory

RC11Si204 
- 1M raw gates
- 0.5Mbit Memory
- 2off 4.25Gb/s SerDes

RC11Si320
- 2M raw gates
- 1.7Mbit Memory

RC11XT622
- 2M raw gates
- 1.7Mbit Memory
- 8off 4.25Gb/s SerDes

RC11XT676
- 10M raw gates
- 4Mbit Memory
- 48off 4.25Gb/s SerDes

~$1000

Virtex4 XC2VLX200
~4.8M RAW gates 

Stratix2 EP2S180
= ~2.2M RAW gates 

(Log)

AS
IC

 C
om

pl
ex

ity

Approximate 
Comparisons,
Log Scale

(L
og

)

~$30 ~$100 Price
2007, 100k units pa
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Example Critical IP Example Critical IP -- ProcessorProcessor

CPU Logic

Data Cache RAM

Instruction Cache RAM

Tag RAMs

Tag RAMs

The physical relationship of the memories and CPU Logic are The physical relationship of the memories and CPU Logic are 
critical factors in processor performance and architecturecritical factors in processor performance and architecture
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Landing ZoneLanding Zone™™ on RC11Si240 Sliceon RC11Si240 Slice

(10) 1Kx36 111
ICache & DCache

CPU LogicCPU Logic

Data Cache RAMData Cache RAM

Instruction Cache RAMInstruction Cache RAM

Tag RAMs

Tag RAMs

I$I$ D$D$ TTTT

CPU LogicCPU Logic
Landing Zone Supports

ARM926 @ 200 MHz

In a similar way:
ARM966 @ 212.5MHz
ARM1156 @ 300MHz

Could support:
ZSP, MIPS4KEc, 
MIPS24Kf-PRO,

PPC405, etc

Landing Zone Supports
ARM926 @ 200 MHz

In a similar way:
ARM966 @ 212.5MHz
ARM1156 @ 300MHz

Could support:
ZSP, MIPS4KEc, 
MIPS24Kf-PRO,

PPC405, etc

(4) 512x36 222
Tag RAMs
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MultiMulti--Processor DesignsProcessor Designs

Becoming more commonBecoming more common……

2off - “Fixed”
Landing Zone™™ for
ARM966 or ARM1156

Further “Multi-Site”
Landing Zone™™
available:
ARM926, ARM966,
ARM1156

Could support: MIPS 
etc if demand requires 

(4) 4Kx36 111
I&D TCM RAMs

Slice: RC11XT676
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Complete SubComplete Sub--SystemsSystems

But the CPU (& memory) is not enoughBut the CPU (& memory) is not enough……..
Ready to use Ready to use ““systemsystem””, easily expandable, easily expandable
Complete with verification environment, user guide etcComplete with verification environment, user guide etc

EBIU

ARM926EJ-S 

APB Bridge
APB

2x
UART Timers

Vec Int
Ctlr 10/100

Ethernet
MAC GPIO

Br
id

geInstruction AHB

Data AHB

2x
I2C

Ma
st

er
 E

xp
. A

HB

Processor
System for 

ARM926EJ-S
(CW001200)

Slave Exp AHB

Landing Zone

Reference Design for MIPS also available
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A Simple A Simple SoCSoC DesignDesign……....
ARM926EJARM926EJ--S S EvalEval ChipChip

Multi-ported 
DDR SDRAM

Controller
(CW761030)

Master Expansion AHB
Master Expansion AHB

DDR Ph
y

EBIU

ARM926EJ-S 

APB Bridge
APB

2x
UART Timers

Vec Int
Ctlr 10/100

Ethernet
MAC GPIO

Br
id

geInstruction AHB

Data AHB

2x
I2C

Ma
st

er
 E

xp
. A

HB

Processor
System for 

ARM926EJ-S
(CW001200)

LCD
Cntrl

2xCAN 
Cntrl

Clock
Config

APB Bridge

Slave Exp AHB

RapidChip

Exp AHB
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Anatomy of The ARM926EJAnatomy of The ARM926EJ--S S EvalEval ChipChip

DDR interface
32Bit 200MHz / 400mbps

1) DDR PHY datapath
2) Master DLL
3) Address datapath

1

1

2

ARM926-EJS

Internal SRAM

Internal SRAM

ARM Subsystem

CAN
fifo’s

System PLL
400MHz

Ethernet fifo’s

LCD data buffer

Memory Master AHB

Expansion Master AHB

Expansion Slave Bridge AHB

Ethenet, LCD
GPIO

SRAM UART, I2C, CANReserved

Reserved

3
Example of
Paved-Over RAM

Instance Implemented
on RC11Si230-BG896
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ARM926EJARM926EJ--S S SoCSoC Prototyping PlatformPrototyping Platform
Board Layout Board Layout -- Top SideTop Side

Board Dimensions:  240mm x 160mm
9.4” x 6.3”

FPGAARM926EJ-S
Eval Chip

PCI Connector

P160 Expansion Board

32 Bit
DDR1

FLASH LC
D 

Di
sp

lay

AR
M 

De
bu

g
GP

IO

UART-1 UART-2 E110

FP
GA

UA
RT

-1
FP

GA
UA

RT
-2

AH
B 

De
bu

g

AH
B 

De
bu

g
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Typical Design flowTypical Design flow

System
Specification

Initial Hardware
Specification

Initial Software
Specification

Initial 
RTL Code

Initial 
Software Code

SoC Prototype Platform – Hw/Sw
Evaluation, Optimization, Verification

Optimal 
RTL Code

Optimal 
Software Code

Platform ASIC 
Implementation

Fabrication RapidChip
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SoCSoC Prototyping Prototyping 
Usage ModelUsage Model

EvalEval Board Board –– Early PrototypingEarly Prototyping
Hardware/Software debugHardware/Software debug
Lab modelLab model

Platform ASIC Platform ASIC –– SoCSoC Market vehicleMarket vehicle
Cost effectiveCost effective
High performance, low riskHigh performance, low risk

CellCell--Based ASICBased ASIC
Easy Migration to our CellEasy Migration to our Cell--Based offering,Based offering,
if volumes make senseif volumes make sense
Ultimate low cost for high volume products

RapidChip

Ultimate low cost for high volume products

Cell-Based
ASIC
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IP Partners IP Partners –– Key to Platform DesignKey to Platform Design

IP ProvidersIP Providers

We qualify both the We qualify both the IP PartnerIP Partner and their and their IP blockIP block
VSIA VSIA ““QIPQIP”” checklist checklist –– prepre--screenscreen

IP synthesised IP synthesised & placed& placed onto a onto a RapidChipRapidChip sliceslice
Finds any integration issuesFinds any integration issues

Partner IP extends our trusted Partner IP extends our trusted CoreWareCoreWare IP catalogueIP catalogue
Denali Memory Controller, ARM Denali Memory Controller, ARM PrimecellsPrimecells, , 
GDA PCIGDA PCI--Express I/F, PLDA PCI I/F etc Express I/F, PLDA PCI I/F etc etcetc
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RapidChip Customer ExampleRapidChip Customer Example
---- Aircraft Navigation GPSAircraft Navigation GPS

Early 6 Chip prototypeEarly 6 Chip prototype

1 RapidChip 1 RapidChip ---- RC11Si231RC11Si231
ARM926 200MHzARM926 200MHz
3.5M gates3.5M gates
2.6MBit memory2.6MBit memory

Force524 GPS has 24 channelsForce524 GPS has 24 channels
With 24 With 24 correlatorscorrelators per channelper channel
Plus large Plus large correlatorcorrelator arrayarray

BenefitBenefit
50% less development time50% less development time
75% less NRE comparing to ASIC75% less NRE comparing to ASIC
Lower risk, higher performance

"Our design schedule was of 
utmost concern, and that was one 

reason we chose the RapidChip 
Platform ASIC so we could achieve 

quick time to market."
Ron Smith

General Manager. Military and 
Advanced Systems, Trimble

Lower risk, higher performance
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RapidChipRapidChip Customer ExampleCustomer Example
---- IP Wireless IP Wireless –– Broadband Wireless Broadband Wireless 

Secure mobile broadband Secure mobile broadband –– WW marketsWW markets
Initially prototypes in 3xFPGAInitially prototypes in 3xFPGA
Migrated to RapidChip Platform ASICMigrated to RapidChip Platform ASIC
Reasons to go to Platform ASICReasons to go to Platform ASIC

IP Protection (No code in SRAM)IP Protection (No code in SRAM)
Power Saving (6WPower Saving (6W-->1W)>1W)
Cost (85% saving overall)Cost (85% saving overall)
Small form factor (smaller PCB)

NodeB Base Station

Small form factor (smaller PCB)
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SummarySummary

Platform ASICPlatform ASIC
SoCSoC ASIC Design for 90/65nmASIC Design for 90/65nm
High Performance & Low PowerHigh Performance & Low Power
Quick to market & affordableQuick to market & affordable

SoCSoC Prototyping PlatformPrototyping Platform
Complete CPU subComplete CPU sub--system solves integration issuessystem solves integration issues
Enables system architecture optimizationEnables system architecture optimization
Allows Hw/Allows Hw/SwSw debug, lowering risk & timescaledebug, lowering risk & timescale

Partner IPPartner IP
Essential for todayEssential for today’’s complex s complex SoCSoC designsdesigns
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