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Next-Generation GPU-HBM Roadmap

: More GPU & HBM Integrated Above Interposer
GPU Architecture (Zgglen) Ft(azyonzrzngz;n Pos{tzlz?rzr;man Nen—GﬂEg g;ﬁd):iiacuue

GPU Die Size 728 mm? 750 mm? 700 mm? | 600 mm? 2026 2028+

GPU Power 800 W 900 W 1,000 W 1,200 W

PostF Next-Gel
‘ GPU-HBM Module R200 fan GPU-HBM Module | GPU-HBM Module ~250 - 900 kW ~900 - 1000+ kW

Interposer Size

B cru
[] HBMm k
= ——028mm— | | |
|J Interposer =i
# of GPU Dies x2 x4 x4 | x8
# of HBM Stack HBM4 X8 HBMS5x 8 HBM6X 16 ' HBM7 x 32
e 2,194 mm? 4, 788 mm? 6,014 mm?2 9,245 mm?
Interposer Die Size (46.2 mm x 48.5 mm) (85.2 mm x 56.2 mm) (102.8 mm x 58.5 mm) (96.4 mm x 95.9 mm)
Total Bandwidth 16 /32 TB/s 48 TBis 128/256 TB/s 1,024 TB/s
. Total HBM Capacity 288/384 GB 400/500 GB 1,536/1,920 GB 5,120/6,144 GB
I | Total Power 2200W 4400 W 5,920 W 15,360 W
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( Cold plate —For various GPU and CPU architectures ©® Two-Phase (R-1234yf)
— A Single-Phase (PG25)
I
° High Heat Flux Applications | Heat flux = 3 W/mm? | R —) ;\
Lid - solve nearly 3 W/mm? JA
Substrate Substrate - solve heating rate over 2 kW y
with a flow rate of 1 LPM | Heat flux = 2 W/mm? ] - . e
Liquid cold plate over the lid  Micro-channel heat spreader
L J
(c) id wi i
S _L'_d_\ff'gl ?t_tailleg_c&Ier\A Partition wall * Low Heat Flux Applications | Heat flux = 1 W/mm? { Y —— W e
m— e ! @ o Inlet nozzle ) &
+ g B D) = B Ok el - remains good performance AcS
E | o= g | S I - @ W
c e W (@) A C 8
= o 2 3 b Outlet
L 1
Substrate No TIM Top view ' :
of manifold * the single-phase data is obtained R = 0.03 °C/W ‘ ] R = 0.01°C/W |

from our mass-produced products

Direct impingement over bare die
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SRR (W/im-K)

SRIFA+A/SIC 500-800 T ﬁf‘%ﬁﬁd&ﬁ%%%@
bt S 4 CTI ££3 mm B
BRiLEE (SIC) 350-500 CuDiamond samples ’: 4 ——___| o
| 390-400
&RIFEAE&-250
%E 231 :gggﬁgﬁgg‘jit* Thermadite 2BESNIARARNMEEARZEIE, RESHE. SREEMNRSHMEE.

TG & : . S B oA et 44 y <o
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FROM IDEAS TO IMPACT
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Typical package geometry with CVD diamond mounted

SHEY (Wim-K) module

i;‘ﬁ%ﬂ“ﬁ 2000 ~ 2200 TIM1 (Thermal Interface
Matterial) - primary interface General Chip or 'die’
ZRENFA 800-1800 Hotspot | heat
) flow
CVD Diamond dsrechon TIM2 - low melting solder
4 390-400 Heat Spreader
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BEAK, AAHRTEER B, THERAZRK (Fia) A
State of the Art Thin Si + SCD : . .
Cooling mode Typical heat flux Relative performance
18500 .. }ggig o e S 20um @150W/mK
. an 16650 SCD 6@@um €2, 268W/mk Flowing water 10-100 W/em? 1x
1
. fﬁii;“.,ilsiﬁi :ity e Nucleate boiling 100-1,000 W/cm? 10-100x
S5 ageC 4___7‘7‘\ Hot enough to evaporate water
. < :
160un b ek 11 \ at r?eag atmospheric pressurer
76°C \ delivering 50-200x more cooling:
Cu plate |
2mm @408W,/mK " |
69°C Wiy Spnay G0l notusad: Cooling mode Typical heat flux Relative L
would require <.3atm . e )
Coldplate and large vapor volumes Flowing water 10-100 W/em? 1=
Sokn/m2K Nucleate boiling 100-1,000 Wicm? 10-100x
450 Spray / jet boiling 500-2,000 W/cm? 50-200x
RESISTANCE 55 2K /W <5
Ren e Plus: Up to 1,000x less water flow
MAX POWER 8ssmm2 786 Watts 3200
6

F# kR : Diamond Foundry'® M4 KIRE, 2 RIEKAT I
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. AKASH SYSTEMS

AKASH SYSTEMS’ GPU-ON-DIAMOND

~bU%

TEMPERATURE REDUCTION

2-4x

MORE COMPUTE

—EEEE

Google Translate

TECHNOLOGY INDUSTRIES v M

CONTACT

~40%

ENERGY REDUCTION

B % : Diamond Foundry£ R .G 7 %

pSF

Test Chip —no SCD SCD Substrated Chip

PCM HONEYWELL 7950 PCM HONEYWELL 7950

300UM SCD
500UM ST

20UM SINTERED AG
500UM ST
SENSORS & HEATERS

SENSORS & HEATERS

PA:KAGE SUBSTWATE P&cKASE SﬂBSTRATE
CDNNECTORS CONNECTORS CONNECTURS CONNECTORS
[ EtecTRonIC TEST BOARD | [ ELectRonIc TEST BOARD |

<1 |

DF T4 44 M & KA AT RS R R
KtaMik 52 HRE, FAHE 34 REFH
KRB D EEE .,

ZHA N R KA
A HRATEZSHHT KRRRAZITEE;
B. $¥AMAFHEERK — BAF%
1k 10C, SR FFRS TR

AR R F R R T RS, &
LR GIEITRE RS TRA 15 15,

A% & : Diamond Foundry’® M, Akash Systems'® M, Coherentd &K%, &IRIEFRFF AT
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Thermadite 800 AUHSERIAZ] 800W/(m-K), ARARAES, FiTESBEREAKREIB
BRIBGEN. XUFTiEd S SiEEEREINENERE, BRBRETEHEE.

ESAREENATSEMERAMED, SERERSIRIEEL, XA Thermadite 800 ¢
AEC T REREE 15°C. iz EERREEEL 60%, LIl T WEEMNBHIRSNS
BEISA.
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