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y 4GB HigBandwidth Memory
y 4096-bit wide interface

y 512 GB/s Memory Bandwidth
\\

”aphlcs Core Next Architecture
y 64 Compute Unifs

y 4096 Stream Processors

y 596 sgq. mm. Engine

First highvolume interposer

First TSVs andBumps in the graphics industry
Most discrete dies in a single package at 22
Total1011 sg. mm
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WHY DID WE BUILD FIJI AND HBM? AMDZ
AN ANALYSIS FROM 2009

y Built a model to predict
performance and power over
time

Power
Performance
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WHY DID WE BUILD FIJI AND HBM? AMDZ

AN ANALYSIS FROM 2009 W
y Market performance demand /,
requires 1.4x improvement per £
year
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WHY DID WE BUILD FIJI AND HBM? AMDZ
AN ANALYSIS FROM 2009

y GPU performance is
proportional to memory BW

y Memory power increases with
BW demand

Power

Performance

6 | THE ROAD TO THE AMD “FIJI "™ GPU | ECTC 2016 | MA! m?



WHY DID WE BUILD FIJI AND HBM? AMDZ

AN ANALYSIS FROM 2009 .
y System power is fixed in all Go ,/
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WHY DID WE BUILD FIJI AND HBM? AMDZ
AN ANALYSIS FROM 2009

y As power is increasingly Go
allocated to the memory / (jp
system and taken away from Za
compute performance growth -
slows
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WHY DID WE BUILD FIJI AND HBM? AMDZ
AN ANALYSIS FROM 2009

y At some point performance
growth is not sustainable

y A new memory system with
significantly better BW/W is
required

Power

Performance
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Logic Die L Lk
Initiated with several DRAM partners 7 yearsago ~ == === = = = ===~
SKhynix i1is in production supporting “Fiji?7
Benefits
— 4096-bit memoryinterface with four stacks creating

\
512GB/s of bandwidth = 426
— 60% higher memory bandwidttior 60% less powér T '
than GDDR5 r
-4X Bandwidth per watt i mp t fro Radeon™ R9
290X O
Also required functional prototyping 0 5 10 15 20 25 30 35 40 45

Power Efficiency (GB/s Bandwidth per watt)
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NOW IN 2016
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HBM rolled the clock back and GPU =

we have many years of
performance scaling in front of

us
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IT TOOK >15 PROTOTYPES OVER 8.5 YEARS AMDZ

First Time Out
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Primary Learning Product Readiness
I I 592mny ASIC
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PCB area occupi ed
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2 X shorter

55mm
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~3X
reductionin
PCB Footprint
with HBM




WHAT IS NEXT FOR DIE STACKED MEMORY? AMDZ1

’

Expect Scaling
Traditional: BW with faster interfaces

Traditional: XY capacity with process node
New: BW with wider interfaces

New: Capacity with more die in the stack

p —

’

Focus

Cost reduction
3D usage model

p  —
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DISCLAIMER & ATTRIBUTION AMDZ1

The information presented in this document is for informational purposes only and may contain technical inaccuracies)sanssjgpographical errors.

The information contained herein is subject to change and may be rendered inaccurate for many reasons, including btediut iroduct and roadmap changes, component and motherboard
version changes, new model and/or product releases, product differences between differing manufacturers, software chagfashBs, firmware upgrades, or the like. AMD assumes no obligation
to update or otherwise correct or revise this information. However, AMD reserves the right to revise this informatiomaaie tchanges from time to time to the content hereof without obligation

of AMD to notify any person of such revisions or changes.

AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE CONTENTS HEREOF AND ASSUMES NO RESPON3B|IHRREBES ARYOMAEIIORE THAT MAY
APPEAR IN THIS INFORMATION.

AMD SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURRDBE.LUMBICEEVEANNYMVWHRSON FOR ANY DIRECT,
INDIRECT, SPECIAL OR OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY INFORMATION CONTAINED HEHESNYEAIBNSEBRKB THEXFOSSIBILITY OF SUCH
DAMAGES.

ATTRIBUTIONS
© 2015Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, Radeon, and combinations thereof are trad&dearicedfMicro Devices, Inc.
DirectXand Microsoft are registered trademarks of Microsoft Corporation in the US and other countries

Othernames are for informational purposes only and may be trademarks of their respective owners
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FOOTNOTES AMDZ

wSIljdZANBR F2NJ I ff ! a5 wAd&RtBrayhardwardlde.gIRRyHEVe, YIS rachitora TV yuBeY, wirelessly enabled HDTV) and/or software (e.g. multimediatapys)care required for the full
enablement of some features. HD Video display requires an HD video source. Not all features may be supported on all compgstems check with your component or system manufacturer for specific model
capabilities and supported technologies.

1. Testngconducted by AMD engineering on the AbddedRdcd ®atanobtairR®thraighlsHlated &irdct messurenaent of (EBIMIRS and HBM power delivery rails
at full memory utilization. Power efficiency calculated as GB/s of bandwidth delivered per watt of power consumed. AMD RadeonE R 290X (10.66 GB/s bandwidth per watt) and HBM-based device
(42.66GB/s bandwidth per watt), AMD FX-8350, Gigabyte GA-990FX-UD5,8GBDDR3-186 6, Wi ndows 8.1 x64 Pr o520BetaiHBM-al , AMD CatalystE 1

2. Based on the product design, the RadeonE R9 NandéC iwh ideef itnheed Rnaidteho naEn Ro9p e2r9altX nigs tdeendpi enreaddCuwi et ht aar

GRDT-75
3. Based on the product design, the RadeonE R9 Nano is def i ne definedwith a fan atoastic taaget@fib8BA GRDT-&r get o f

4. Testing conducted by AMD Engineering on optimized AMD reference systems. PC manufacturers may vary configurations yielding different results. Far Cry 4 at 3840x2180, Ultra High preset, SMAA,

OXAF is used to simulate GPU performance; the Ra d-B960XB.0GRS pradesson 16GR (4x4BB DDRY 2666dVildz memory) Windowsd064-nt e | E
bit, and AMD Catalyst Driver 15.201 scored 0.2169 fps/ wat tvemb.20lsered0nless REteGRDE72ZR9 290X on t he

5. Testing conducted by AMD Engineering on optimized AMD reference systems. PC manufacturers may vary configuratipns yielding different results. Far Cry 4 at 3840x2180, Ultra High preset, SMAA,
OXAF is used to simulate GPU performance; the Ra d%60XBE0GRSprodessorp 16GMH (4x4®Be DDRY 2666dViz memaryn Windows €0 64-n t
bit, and AMD Catalyst Driver 15.201 scored 0.2498 fps/ mm whrilb.20scorbde.09BafistmmGRDTRIE 290X on t h

6. Basedon the memory bandwidth of the AMD Pade ocQDEDRBI i2n%0eX fwaicteh (a3 2102GBBY MH RIS X feaitMridg HBM evith@ BOBMHR 9 Fur y

4096-bit interface (512GB/s). HBM-4

7. Testing conducted by AMD engineering on the AMD RadeonE R9 290 Xisoarddirectaneasirdment ok GODRRamctiHBM power R 9
delivery rails at ful/l memory utiliz
15.20 Beta. HBM-3

at i on. -8358 BDabReaGAOIWRXEUDR 8GBDODR3XL 8a6r6d, R nFduorwys X8 . AP k,6 4AMPD OoF X s S i

8. Discrete AMD RadeonAieP@PUGPH®a db &a8MM®d on the Graphics Core Next architecture consi sQUOEACh@W | ti pl ¢

contains 64 shaders( " St r eam Processorso)b5working in unison. GRT
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