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National Project

A High performance CPUs are of national strategic importance
E Chinese ICT industry is growing to a significant scale
E 2007 Demand: ICT market = 5.6 trillion RMB
E 2007 Supply: only 22% by domestic companies, 3.75% profits

A Godson CPU is supported by
E National 863 project
E National 973 project
E National Science Foundation of China
E National key project
E Key project of Chinese Academy of Sciences
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Godson CPU Briefs

A ICT started Godson CPU design in 2001

A The 32bit Godson-1 CPU in 2002 is the
first general purpose CPU in China
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Godson Development
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Godson-2E SPEC CPU2000 Rate

Programs Reftime | Run time | Ratio Programs Reftime | Runtime | Ratio
164.9zip 1400 403 347 168.wupwise 1600 238 672
175.vpr 1400 273 512 171.swim 3100 660 469
176.gcc 1100 221 497 172.mgrid 1800 579 311
181.mcf 1800 307 586 173.applu 2100 549 382
186.crafty 1000 167 598 177.mesa 1400 221 634
197.parser 1800 472 382 178.galgel 2900 412 704
252.eo0n 1300 188 690 179.art 2600 416 624
253.perlbmk 1800 354 508 183.equake 1300 208 624
254.gap 1100 240 458 187.facerec 1900 300 632
255.vortex 1900 263 722 188.ammp 2200 432 509
256.bzip2 1500 365 411 189.lucas 2000 396 506
300.twolf 3000 645 465 191.fma3d 2100 531 395
SPEC int2000 <503> | |200.sixtrack 1100 345 319

301.apsi 2600 528 493
SPEC fp2000 <503>
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Godson-2E and Godson-2F

A 1.0GHz@90nm CMOS, 57W A 1.0GHz@90nm CMOS, 35W
A 47M xtors, area 36mm”2 A 51M xtors, area 43mm”2
A Godson2 CPU core A Godson2 CPU core
E 64-bit MIPS Ill compatible E 64-bit MIPS Ill compatible
E Four-issue, OO0 E Four-issue, OO0
E 64KB+64KB L1 (four-way) E 64KB+64KB L1 (four-way)
E 512KB L2 (four-way) E 512KB L2 (four-way)
A On-chip DDR controller A On-Chip DDR2 controller
A SysAD Front-end bus A PCI/PCIX, local 10, GPIO, etc.
A Volume production
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Low end roadmap: From CPU to SOC
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Godson-3 Briefs

A Scalable architecture

A Reconfigurable CPU core and L2
A X86 binary translation optimization
A Low power consumption

A >1.0GHz@65nm

10



Scalable Architecture Design

A Scalable interconnection network
E Crossbar + Mesh
E Single crossbar connects cores, L2s, and four directions

A Directory-based cache coherence protocol

E Distributed L2 caches are globally addressed
E Each cache block has a directory entry
E Both data cache and instruction cache are recorded in directory
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64-bit, 4-issue, OO0,
AXl interface

General Purpose Core:
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Multiple Purpose Core:
LINPACK, biology, signal
processing, AXl interface
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