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« Arm ecosystem extremely important, for programming, tools, & apps

[¢] Aa - e « Aggressive R&D+adoption of new (risky) technologies: on-
[ ) t — ) ‘ N =2 die HBM2, Embedded ~400Gbps partially optical switchless
He V- = :

interconnect, mainframe RAS, low power etc.

N « Co-design and co worklng at (inter-)nationally
%mgrﬁb%;ﬁ L &\ « Some evolutio cope with massive parallelism (K=>Fugaku)
9 * . Addition of mot d rchitecture features e.g. FP16
* Shortcomings: Iack of wtdespread commercial adoption
,::.E, Ab « Co-design: focused too much on target app optimization (only)
EFE‘ pe HJ m C P U t L z ‘i » \ = E « Immaturity of software stack esp. compilers & libraries w/SVE
) ' J b « Still too focused on classic HPC for industry & cloud adoption
« Failed to look at modern apps: data, Al, entertainment, mobility

« Failed to ‘deprecate’ classes of algorithms towards Post-Moore
« What elements can we learn for sustained perf. improvements
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AMD 3D V-Cache™ Components: L3D

® AMD 3D V-Cache™
> extended L3 Die (L3D)
® TSMC 7nm FinFET
Technology

® 13 layers Cu + 1 layer Al
metal stack

W 64MB L3 Cache
Extension

" 41mm?

+ Heterogeneous integration enables new applications.
+ Bandwidth between die defined vertical interconnection pitch:

sc1.2

System 3D Integration 3D Chip Stacking- SolC™ -
Ingerty et al. 2019 ®CoW development: N7-on-N7 CoW and N5-on-N5, KGDs
®WoW Development: Logic-on-DTC (Deep Trench Capacitor).

power droop

ITYTIITITIIN |

— 25+ um: solder bonding.
~ 525 um: hybrid bonding, die-to-wafer.
— 1-5 um: hybrid bonding, wafer-to-wafer.

24
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Q WoW Hybrid Bonding Q CoW uBump Bonding

Stacking
Pitch < 3um Pitch ~ 40um
>>100K 10 1-2K 10
Base
technology BSI CIS HBM
Supercomputing CPU/GPU

Application Mining Al

Networking AR/VR
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