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Abstract The architecture of Xtensa processor, which is the leading customizable processor for System-on-Chip (SOC),
and its user examples are illustrated. The risks around the large SOC development are decreased by introducing these processor
solutions. At the same time, the both of the performance requirement and the low-power requirement are achieved
simultaneously by using the customizable processor platform. The automated processor generation and related software tools
generation enable to execute the iterative system architecture update at design phase and increases the design productivity rate.
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Customizable Dataplane
Processors for System-on-Chip
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& Complex SOCs
deliver many benefits
« High performance
« Low cost and low power
through integration
& Complex SOC
design is risky
« Time to market — design
productivity gap
« Verification of miltions of
gates of custom logic
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Optimized Processors as Building Blocks
« Task-specific, optimized
processors
« Optimal
performance/power/cost;
similar to RTL performance
« Hardware and Software
Design productivity
&  LoworRisk
« Verify Algorithm in
Software within hours
+ Change in Software
& Higher Productivity Design
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& CoreISA
« 32-bit RISC architecture

& Configurable options
« Execution Unit and ISA options
« Interface options
« Memory Subsystem options
& Processor extension
« Instruction
« User Register, User Register File
« llo

03008, Tarwica k. E

& N—1—FP—XFOFx
o 3289 FRL—Yay
& 2489 BRBS
s 16EYrRAFIEA Ty
LEREYLURY
o TR

- 5BuAT54>
TR TS A2 3A Ty

ot et [ |

-33-



SRET74M)V: 16/32/64T MY
HaFt—K—AyEL—7
MUL16/32, MAC16, DIV
DSP engine, FPU
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« XPRES compiler
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« Verification environment, Synthesis scripts

o veware [ | .

Voudunotmdwhvu
“processor expert”. You
Rk

your target application.

* US Patont: 6,477,607

Ot teta e ) |

03000, Tenatcn b E- 0

& IOVATLOME
« YIrI 7 AREORBNEE

& Extensibility- i REDI —F42
. gxit_’ensmilityl_&éﬁﬁﬁl*u:ltSWﬂ)ﬁﬂﬁﬁ’&M('f

& INFAT AT LMED R
» YUY La7 ELTDcustomizable processori@ii

« INFAPLA L\liﬁ'?’j")’f—‘ avIZBEbHET,
FiokoHI g ar=s

. V?h’?ITBE%ﬁiﬁb‘*ﬁlt

e )

-34-



A—YEAEN

» o tesave B |

o twaere [ |

lll;lli
H
§

0208 Terwaca v E-

Cisco's Silicon Packet
Processor for IP Networking

= 192 Xtensa processor CPU cores
» 4 CPUs for yleld management
(redundant processors)

= 18x18 mm chip

= 0.5 sg-mm per CPU core

« 18M gates

» 0.13 micron

= All data moves via intelligent DMA
channels without a common bus

= Used In Clsco CRS-1 Camer Routing
System (Terabit router)
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Cisco’s QuantumFlow Processor

= 40 Xtensa processor CPU cores

= Each CPU Is 4-way multithreaded

s 1.2 GHz clock

= Used In Cisco ASR 1000 Aggregation
Services Router family
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