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22 7V NI7IYD '97X YXA7 N'7XN byte "N VANWHBM ~7 20pNn? 710! N7peak compute 1770 D'OnoDa. 3

[121,y'RND Fast Bandwidth Peak 'oiI70 Roofline I6LD

202677 memory mipn DONISYW  knee WWIWN

NVIDIA Vendor spec /
288 GB 15 PFLOPS dense ~1,875 .

Blackwell 8 TB/s shipping-
HBM3E NVFP4 FLOP/B

Ultra B300 generation 4


https://chatgpt.com/?utm_src=deep-research-pdf
https://chatgpt.com/?utm_src=deep-research-pdf
https://arxiv.org/html/2507.14397v1?utm_source=chatgpt.com
https://arxiv.org/html/2012.03112v5?utm_source=chatgpt.com
https://www.nvidia.com/en-eu/data-center/vera-rubin-nvl72/
https://developer.nvidia.com/blog/inside-nvidia-blackwell-ultra-the-chip-powering-the-ai-factory-era/

[121,Y'NND Fast Bandwidth Peak 'oa70 Roofline

DIDLD
202677 memory mipn DO0IBY  knee WIWN
Vendor Claim /
NVIDIA 288 GB 50 PFLOPS NVFP4 ~2,273 L.
. 22 TB/s . preliminary 2026
Rubin HBM4 inference FLOP/B
specs S
NVIDIA .
. 288 GB ~795 FLOP/  Vendor Claim /
Rubin, FP8/ 22 TB/s 17.5 PFLOPS L.
- HBM4 B  preliminary ¢
FP6 training
AMD Instinct AMD TV nnoon NNIYWN N7
1 1
nstinc 288 GB 10.1 PFLOPS
MI350/ 8 TV TB/s Ny Vendor spec 7
HBM3E D0"771DN D'a¥N]
MI355X ) ~2dense
sparsity
216 GB
Google ~1,930
HBM + 128 6.528 TB/s 12.6 PFLOPS FP4 Vendor spec 8
TPUSt FLOP/B
MB SRAM
288 GB 1174
Google TPUSI HBM + 384 8.601 TB/s 10.1 PFLOPS FP4 FLC;P/B Vendor spec 8
MB SRAM

NN NNIWNN benchmark NNTan ,0'on1IdN :0'¥'RNN |2 sparsity, utilization |2 X'N .D1IYW NIND0IN NI7IVONI
NIOPLODIND [NP'YN NN NWNNN: “nmachine balance '92X NI NINN? Y'an 2026 Y’'XN 7W FLOP/byte. |27
workloads "7y2 Arithmetic Intensity TnIrna 7N Decode ~2batch TIY 1AW ITRNN TIXN D'PINN,|0P Tensor Cores
D'?'vin.

71N NP NN an GPU "1 TIn
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70 7Y '0NI9N 77N .0IWD 190N NRT NIXT? TWONB parameters “2BF16 14072 771> GB weights. 7> DN weight
112y NNN DYS X1 token ~2lbatch=1, 22 Dy y'XNn TB/s 712, 'OI?N? "2N'T'N '?2P'T’'D 71221, 6.36701 DNIX PINDY?
ms, 157~ 7nI'7d tokens/s 872 .aNIM 727 TB/s 17.5~ NIn 71220 ms, 57~ IN tokens/s. "2FP4, 35 GB raw weights
1.59727 NjpoN 7123 NN DTN ms 2271 TB/s. DY'N N?X benchmarks: bin lower bounds 7w bandwidth 7272,
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Training 771> GEMMs TIND D'72IT) — QKV projections, MLPs, output projections — 12 37N TTI2 Y'XN2 |27
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tensors N'W1'7 19N7 7212, FlashAttention yx1%7 :[NOn pPIr1a 171 tiled attention W 1DQ/K/V ~nipartial reductions
~1 WOKN 72D DRwon-chip SRAM/registers 2n27 Dipna S X S intermediates ~?HBM. FlashAttention-3 7y
Hopper 7y nIrT speedup NNIy? x2-1.572 7w FlashAttention-2, 74072 TV TFLOPS/s "2FP16 1.2721 PFLOPS/s
~2FP8 7w 1pnnn 1N1Na. Research Result. 16
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3.1 8B: 1672 GB BF16 weights 1.571 TB/s HBM n'ani bandwidth-only ceiling 94 7w 2712 1702 tokens/s; 121N
nin*2 vendor, 773 'ONNMIRN [NP'YN N, 17
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KiB 727 token. 12872k tokens 39.172 1212 N1 GiB ~"?sequence T'n*. Batch 1.2 7yn wITin'n 32 7w TiB, 197 Ty
weights. |27 GQA/MQA, KV quantization, paging, prefix sharing “loffload X7 b “micro-optimizations”; Dn
122N capacity management. NN serving NX WI9N2 RNN footprint NXI bandwidth cost 7w KV cache
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Lightmatter 2.3 pJ/bit 771> laser
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N'N P'1ITNN 190NNN NI NAIWNN NXRIYNN 28 22100 190001 pnnn bits. 3-2 17'9X pJ/bit 1" TX 50N'7 0'D9IN
~atens of TB/s. 100 ,NNAIT? TB/s x 8 bits/byte x 2.4 p)/bit 1.9272 NIin kW ~n N"a1X 12y pbit-transfer 77ina
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“N NN '2Yn? pP'odnzbytes n'?'nNd?n 12YNn? — Near-Memory Computing, PIM “ICompute-in-Memory.
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HBM3E, HBM4 nX'?nlI

HBM niyxnxa 721y stack 7w DRAM dies 2 N'DaxX DMAINDNTSVs, DY bus 0T Y'NN7 TIXND 2NN package/
interposer. HBM3E 1.2-1.1 "7un 122 po'0 25-2024 7w TB/s ~*?stack D'7'aim DMXINA. SK hynix 7Nin mass
production 7 HBM3E 1.18 Ty 7V NIITI 2024 yn2 TB/s NOIPN NNINA IXIN?7; Micron 1.2< NND19N TB/s NINDXQ

N7, 28

“AHBM4 ~n :qon 71T ' 7ninterface 2,04877 79210 I/0 pins, “nibandwidth ~7stack n'niynwn n'71y. Micron
2V NNI'T volume shipment 7w HBM4 Nnniso79 112y 2026 7w [IWXRIN IV Rubin, 36 by GB 1277-high stack,
117n W Gb/s/pin 2.8 0 N TB/s ~7stack. Samsung 7y 2026 INN292 nY'TIn commercial HBM4 11.7 Dy Gb/s,
capability 13 TU Gb/s 3.3~ TVI TB/s ~7stack. Measured/Product vendor specifications. 29
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~?HBMS5 pnnn TVIM? (121, 'K TV, specification 1XIN2 12ITN 17'X2 DIN) N'720 PPTXNY NI OI0 NIy, SK hynix
nMnani packaging 7y ninnixn hybrid bonding, stacks N anr o' custom logic/base dies "AHBM4E/HBM5
era. =7 NIN'Yp NIMS0N NITNN [27HBMS5 |0 nT 27w1 Industry Projection, X7 fact. 31

DAY NN NPINYN N'yan HBM4 'oI0 [INND* NY'N". Rubin 871 yoIp TB/s ~aBlackwell Ultra 2277 TB/s, 2.75~ ni7ox
bandwidth; 7ax peak NVFP4 inference 5077 15"n n'71y PFLOPS, ~n .x3.337DRoofline knee RIn — T I'N XI9X
2,2737371,875"2n 071y X FLOP/B. 2 YNNNW 127 'YP'TYIN IT arithmetic ~?memory DN 0NN . Wn "1y
vendor specs 1770 DININN 2IWN NN bRl 32

Advanced packaging: “nCoWoS 32D

2.5D packaging [12> TSMC CoWoS nin? 'woNn compute dies “IHBM stacks 7V silicon interposer IN
redistribution layer DXpI D'Xan DI2'N *978 DY. TSMC X NINNN CoWoS N"aI?dod integration ~7SoCs
“IHBM nx N2'NNl interposer size =7 7aynreticle TN, CoWoS-S 3.372'7 yanx reticle size "WXD ,0"NDNn NNIMA
CoWoS-L/R nooin niannn? o'1uIn. Vendor manufacturing capability. 33

3D integration q0IN TYX 17IN: dies NT 7Y NT wNn O'R¥N. TSMC SolC ~2 wnnwnhybrid bonding DY pitches
1077 nnnn pm, “ITSMC 37w nnI'T nm stacking =7 Didivolume production 202572. Intel Foveros Direct

"2 wnnwndirect copper-to-copper hybrid bonding, "WND roadmap 9~7n 12yn 771> NI’ pym pitches 3~ |ID7-
5pm. 34

Hybrid bonding ~w 190 2iwnbump pitch W i |vp orders-of-magnitude NI vertical wires nT'n**?
NLOW. D'YU7 [N 122 SRAM/DRAM logic =7 nnNn IX 7un wnncompute 37N [N2'T DX 19N7ID NI ANPn Inwn?
~7on-chip resource nr¥nan bandwidth density.

3 7axD DrN NYN: compute die ~7 "nnn bnmemory die 1XI' thermal coupling; stacking DIN X'XIN7 N71>'2 YAID;
yield 7w stack 2 '1"”nknown-good dies ~aibonding yield; power delivery “lwarpage 3"N¥ 120 |27 .0'>2N0ND
'X'ND] IWUNTN datacenter "2 TPRN'SRAM/cache, logic-on-memory ~Ishort vertical links, nny“a X71 Tensor
Cores NT 7y N1 D'DN".

Near-Memory, PIM “ICompute-in-Memory

O'NT DYN X D'NIT D'NIINN.

Near-Memory Computing (NMC) 7'XWn memory array 21'ayn 72N ,'7'a1 compute logic 7 base die, logic
layer IX chiplet qInD. Qualcomm HBC TNIMa MMyn NIt X'N 20267 n: Qualcomm NXNN accelerator logic

~7 TIXNN 2NPLPDDR stack =7 nno1onIAI250 “133 TB/s effective memory bandwidth per card”, “nn 18 '9AI1200;
1My nwaTn nanneffective bandwidth, N7 raw DRAM interface bandwidth. InT Vendor Claim X 2aiwn
2277 NN ININ DIYWN? [N X7 [TV TB/s raw HBM 7w Rubin. 35

Processing-in-Memory (PIM) 11N NIYX2ann NINYIoN NI7IV9 1AW INIF ANT NN XIn memory subsystem — 7wn%
logic layer 7w stacked DRAM 77 IX banks — 7x17 "T> bandwidth “nw mnvexternal pins HiwN? D712’ DY'N.


https://news.samsung.com/global/samsung-electronics-begins-shipment-of-industry-first-hbm4e-samples?utm_source=chatgpt.com
https://news.skhynix.com/en/hbm-to-essd/?utm_source=chatgpt.com
https://developer.nvidia.com/blog/inside-nvidia-blackwell-ultra-the-chip-powering-the-ai-factory-era/
https://3dfabric.tsmc.com/english/dedicatedFoundry/technology/cowos.htm?utm_source=chatgpt.com
https://3dfabric.tsmc.com/english/dedicatedFoundry/technology/SoIC.htm?utm_source=chatgpt.com
https://www.qualcomm.com/data-center/expertise/ai-accelerators?utm_source=chatgpt.com

Compute-in-Memory (CIM/IMC) ~n NX D1ONMAC 7X InXY memory array. "ASRAM CIM, weight bits D'inua
'®¥N2 SRAM ~niwordlines/bitlines aiw'n? n0x D'wnwn. Digital CIM yxan arithmetic IN "20'2'T bit-serial TINn 2N
O'§N7?7; Analog CIM 7x1n currents/charges/voltages “nW \Darray YX2n vector-matrix multiplication |9Ix2
17i'mo. ISSCC 2025 wrTpn session ~7 D?WCIM, XIN DINNNY 127 NITY mainstream research direction 'V p1 X7I
'ONIN'N. 36

DIXY "7X'X10190N (NN weight 2127 X X7 SRAM — MAC 721 operation. 2 [No'ninanalog CIM Nin ADC/DAC
overhead, quantization/noise, process variation, calibration, limited precision “idifficulty 7w general-
purpose programming. SRAM CIM YNN1 D?WN 0 area: SRAM ~n qidvx NiN® N2NDRAM, 872IT/10T CIM cells
NP0 ANE TIY NYNX N7 071D NI9'oxN IEEE pria niwaTn NndoTy trade-off nr. 37

EnCharge Al 2 nUNNWN XN :NIMVNDN NIMNDNDN NINMATN NNX X'Ncapacitor-based analog in-memory
computation DY weights “2SRAM. "NEN100 7'y TyIm 202572 MdInY client/edge 2007 DDNISNI+ TOPS.
2077 niIo NNannx TOPS/W 7y MACs IT X ,DNNN DXIN NNIY? [17*7'02 ITTNW Vendor Measurement, X7
datacenter-scale independent benchmark. 38

d-Matrix WNX |I'>2 N27IN — Digital In-Memory Compute. Corsair 27wn “Performance Memory” Jin2
compute fabric, =7 noonidual-card 4 GB 7w Performance Memory 300 Dy TB/s local bandwidth, 512 T X7
GB capacity memory; MInw NW?7 cards 1,200 Nnb1dn n12aNn TB/s aggregate Performance Memory
bandwidth. TnIma awN: d-Matrix 0 "0 NIX NINON NNXVYLLM performance ~Dpreliminary and subject to
change. 39

Quantization, sparsity “lcompression

Y97 NI NI 0T memory wall NX NDW? X7 D'Y7 X'N memory "N NN ['0pPN? N7N ,7'7Dtensor.

Raw payload:
Format Bytes/value  nnnon traffic 7In BF16
BF16/ FP16 2 1x
FP8/INTS 1 ~2%
FP4/INT4 0.5 ~4x

W 7191 scales, metadata, alignment ~Ipacking overhead, |71 savings N'7192 NYSWNN 72N .4 'S JI'T2 DYI'N:
weights NI D1OP DAL NI weights ~2 D'D1dicache/HBM. “n NN 010NN 2026 'Y'NNY NTaWnpeak performance
220 FP4/NVFP4/MXFP4 ~w 13 7y nyraxnlow precision X'71 MIDPO'DINNN P7N7 19N optimization *TTX. Rubin,
TPU8 "IMI350 07713 071> formats 8~7 nnnn bit DN7W D'yI¥' AN 21N, 40

AWQ 1pnnl weight-only quantization TIN?7 |[N1W 24-2023721 12D INN DNN LLM weights ~?low-bit
representations 7Y N'oN' N2I0 N'NW N accuracy DYI kernels NONIN? D'AXRNIN. Research Result. 41

KV-cache quantization ~2 :NIN® X7 2lwWNlong-context serving “ncache ~nNn NI 2172 N7 21>'working-set
~N2Yn D71, ,ANNNBF16 ~7FP8/INTS8 4 IX-bit Y21'?/7'90n'7 bynd 71> effective context capacity, DN accuracy


https://ieeexplore.ieee.org/iel8/10904417/10904496/10904651.pdf?utm_source=chatgpt.com
https://ieeexplore.ieee.org/iel8/6570653/10879154/11308150.pdf?utm_source=chatgpt.com
https://www.enchargeai.com/category/news?utm_source=chatgpt.com
https://www.d-matrix.ai/product/?utm_source=chatgpt.com
https://www.nvidia.com/en-eu/data-center/vera-rubin-nvl72/
https://proceedings.mlsys.org/paper_files/paper/2024/file/42a452cbafa9dd64e9ba4aa95cc1ef21-Paper-Conference.pdf?utm_campaign=news&utm_medium=miragenews&utm_source=chatgpt.com

“Idequantization overhead D'nNon 26-2024 "pnn .0*721pn fused kernels “NW "TDcompression MIX" N7
overhead |IDO'NNN NI 21T, 42

Sparsity NTIN compute NI NNINN TWXD paformat 7V191 NNIN D'7XIN. Zero weight [DNIND N7W
~“acompressed format IX |"TY memory bandwidth; structured sparsity =7 nMwoxnwhardware 7y DX X777
storage/loads ~2 Da Y97 N71>'Bandwidth Wall. 2 |27x sparse FLOPS” 277 N'ONIVIN 7IpW 1N speedup.

Software [IN2'Tn NDYNN P20 NIN

FlashAttention, tiling, kernel fusion “Ipersistent kernels D :ILPV'>IN 1T D'WIV ?W D”NA 71700 NN DYWUN
[Imn.

DIpNa:

HBM — kernel A — HBM — kernel B — HBM — kernel C
VUX17 D'0IN:

HBM — SRAM/registers — A — B — C — HBM

FlashAttention-3 ~7 no'0INIO-awareness D) pipeline 7xnn N2Y0X TMA, Tensor Cores “Iwarp specialization
~2Hopper, 2-1.5 7V NIMTD MNXDNIX improvement ~7 b'aFlashAttention-2 17w DaNQNa. 43

NVIDIA Rubin nnin2 [ir> INIX NX n2>'wnn: Tensor Memory Accelerator “imechanisms ~7asynchronous data
movement Y¥17 771 1'X 12D MMNNNY DIYWN,NI0PODIRNN P70 DN MMA X7X 91907 (overlap) load,
movement “Icompute. 44

CXL “Imemory pooling

CXL ~2 7'y 7oonCapacity Wall, -2 N?HBM Bandwidth Wall. CXL 3.x ©worn switching, fabric-attached
memory, sharing “idynamic capacity; InxTIin 122 20262 CXL 3.2 Dynamic Capacity Devices Dy multi-head
memory pooling 190N hosts. Measured / Demonstrated ecosystem interoperability. 45

772NN NN D'YATR DN90NN: Rubin 22 nnonon TB/s HBM4, Tiva PCle 6 x16 nd1yna Rubin 256 Xin GB/s class.
DX DX CXL NN 7xan physical link Nind D'nyd NNy 7w 2712 1702 121N ,20'N bandwidth Dyl latency i N,
CXL =7 "28T'Rcold KV cache, model spill, shared pools ~Icapacity disaggregation; =7 §"7nn 12X XINHBM 112y
inner-loop GEMM/decode. 10 Rubin I70 7w 20N TIy'nnn 0'Van NVIDIA. 44

~nchip-scale ~"7rack-scale: “n bxnMemory Wall =2 191nNetwork
wall?

NIDPODINA NI NIYAYNAN 12VNN AL N1I'R 12D ITR'ODIN NININN 'PO0 NNINY NTNNY NN 26-2025 7w GPU TN
N'N rack IN multi-rack compute domain.
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https://proceedings.mlsys.org/paper_files/paper/2024/file/5edb57c05c81d04beb716ef1d542fe9e-Paper-Conference.pdf?utm_source=chatgpt.com
https://dl.acm.org/doi/10.5555/3737916.3740109?utm_source=chatgpt.com
https://developer.nvidia.com/blog/inside-nvidia-rubin-gpu-architecture-powering-the-era-of-agentic-ai/
https://computeexpresslink.org/webinars/an-overview-of-the-cxl-3-x-specification-3942/?utm_source=chatgpt.com
https://developer.nvidia.com/blog/inside-nvidia-rubin-gpu-architecture-powering-the-era-of-agentic-ai/

Rubin Nn7win bynd NIIX2 NN DX NWNND:

* N2 GPU: 22 TB/s HBM4 bandwidth.

* GPU-to-GPU scale-up: 3.6 TB/s NVLink 6 per GPU.

* scale-out networking: ~30.4 TB/s per GPU 0150 '97 NVL72.

* NN rack 72 7w GPUs: 1,580 TB/s aggregate HBM bandwidth, 260 TB/s NVLink Switch bandwidth
28.871 TB/s scale-out. 6

19,7172 GPU, an'pa:

HBM : NV Link : ScaleOut ~22:3.6:04~55:9:1

'O 1IN NT. Byte "2 X¥MWHBM ~n '0I'7N7 NIYW ANWN NN 'NIpNnbyte 7¥X XXM GPU ~n nr Tyl ,INRbyte
~2 72vn N¥mwwrack.

~2aBlackwell Ultra 8 :nniT on'n TB/s HBM 1.8 7In TB/s NVLink per GPU. 4
“NNoC hierarchy 7w datacenter, 7w YWNN7 N2%M ,12'97 memory hierarchy:

Registers — SRAM/L1 — L2 — HBM — local GPU fabric — rack fabric — inter-rack
network — pooled/remote memory

7W 02NN NTIPIN compiler/system architect, DNAW NINIPNY D712 bit DY ,"X7 712' bandwidth, latency NanaNI
DY,

All-Reduce XIn traffic pattern ~2'T>7ntraining. Data-parallel workers TNX'? 0'>X gradients; tensor-parallel
layers D'wIT collectives 17nNna forward/backward. ~aring all-reduce, 112y tensor 77132 .S 7w 2172 19002l
ranks, 72 rank 77v2 112vn 25 bytes 1IN7 7100 102 reduce-scatter + all-gather. N'7Tan |27 GPU FLOPS 877
N7T1an fabric bandwidth ~n ntn NN T'TN7 0IWD N?I'GEMM ~2communication.

All-to-All 7¥ MoE nI71910 NI NWP: tokens routed ~7experts 72 |271,0M119N accelerator NI?W? 21> traffic
7w 11 190N7 peers. DINNN 202671 DpNN inter-node All-to-All “dbottleneck =7 innexpert parallelism,
P'TNN? NIY'XN NNNX NITIAYIE expert communication 1N node NN Va7 1. 46

NVIDIA 130 nno1on TB/s aggregate all-to-all bandwidth ~?GB200 NVL72 generation nX NnTpnI NVLink
fabrics )ON7 12 prr1a rack ~7 D7Wscale-up domain. “2Rubin NX N'7'02n X'N per-GPU NVLink 3.6™7 TB/s.
Vendor specs, 102 I0PO'DINN [IDN 7AX. 47

DNNY N7RYT? NaIWNN D7 Memory Wall =7 9inNetwork Wall?” xi:

Speculation, 210’'n NDOIAN 72N: XN7X — "707121IN [9IX2 X7 “nwall 2*>717'Na nXINN TT.
~asingle-GPU batch-1 decode xIin HBM wall.

872-GPU tensor parallelism nrn'z 1wy Xin NVLink wall.

~arack-scale dense training NIn collective wall.

~alarge MoE nirn7 'lwy Xin All-to-All / topology wall.
~“amulti-rack model with remote KV 122 XIn network + capacity wall.
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https://www.nvidia.com/en-eu/data-center/vera-rubin-nvl72/
https://developer.nvidia.com/blog/inside-nvidia-blackwell-ultra-the-chip-powering-the-ai-factory-era/
https://arxiv.org/html/2605.11005?utm_source=chatgpt.com
https://developer.nvidia.com/blog/how-nvidia-gb200-nvl72-and-nvidia-dynamo-boost-inference-performance-for-moe-models/?utm_source=chatgpt.com

~n ,nI7dNetwork Wall NN 9*7nn 1 Memory Wall; NIn 17w n'aaw~'an nolan.

~w n2'on priasilicon photonics NRIXY NXINN 7277, Lightmatter M1000 4,000 Xin mm? photonic interposer
reference platform Dy 114.6 Tb/s bidirectional optical bandwidth, 256 fibers 2.3~1 p}/bit 2213 laser, 120w
~1 7vdrack-scale validation environment n1.n12NN 7w Measured/Demonstrated by vendor, X7
deployment hyperscale 7n'n71. 48

Ayar Labs nxxn TeraPHY optical I/0 chiplet by UCle ~18 Th/s. 4 no1a Tbh/s NNy wafer sort, EVT, DVT ~Isystem
integration; 8 N0 Th/s N12Y engineering validation ~ilink testing, 771> multi-day UCle tests. 712yn n2n Nt
~?PowerPoint, "1 DTPIN | TY 7axmass deployment "1"7’n N2 GPUs. 49

Celestial AL 'T' 7y nwow Marvell n1inn 2026 1M1 272 consideration $3.572 7wWB, NnNNon Photonic Fabric
~*?scale-up interconnect NMN2 package/system/rack; Marvell =7 Turn IlWXN DIY'NYW N)"¥nall-optical scale-up.
“NYW 27 NPTN NPITIR NITindustry NN optics D NINS“network transceiver” NMIOPLVDINA 77N NI
accelerator fabric. 50

Optical compute, N'NIYNYN 1212 NIND 27w NXN1,NNT NNIY'?. Photonic matrix multiplication nonixn 21>
VX217 linear algebra 7ax ,n7'v N*7'apn NIXa weights/storage, ADC/DAC, non-linear functions, precision,
laser efficiency n'po .0"71wDN DRWI 70" TN D71V 12Nl silicon-photonics 2 nanNature
Communications "W NXINcommunications 112 D mainstream commercialization TIY2 photonic computing
NIANPN DAYWN 5-271 |27 .NN9NN " TV optical I70 “n n11n2 1'aooptical Tensor Core. 5!

?7In NN 1127 NI0anw ninann GPU + HBM

26-202572 ThI'N2 0"0AI7Y 129NV D'YTN DRPNYI NWPRAYW D'OXDINLON 7710 ,0)pnY 13 |77,

N71D' DXN
NIIDPODIN DININ TYD |"TV Nn Vendor
nnan V191 NDIN NN . nNNNN'?
(NI nawl NN/ ot Claim
“2AGPU+HBM?
Wafer-Scale Speculation: D
Engine; NiXn NI71ITa Niwig,
9 WSE-3 Nin :
97X cores DY . TnI'na inference/
OYND N'701N silicon 30 Tux .
44 GB SRAM . . training DY
['0I7N? chip-to- deployed; inference
on-wafer hio traffi 2026-1 4101 dataflow; 44 N
chip traffic N2 spee X
-AWSE-3 P ) P GB SRAM naX
Cerebras , , wafer npoonI NX'¥N NN2ANN throughput/W
family, fabric '77IN7 NP'O0N
_ PB/s-class CS-4ny 7In GPU D .
N 72 7uwafer; frontier |27
external SRAM nwI?w WSE-3 Vendor external model
bandwidth. Turbo noawnl Claims. 33
memory storage/
Nexus. 52 .
systems streaming INW)
D"?71T) D"?7TINY. nrn.
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https://lightmatter.co/products/passage-m1000-evk/?utm_source=chatgpt.com
https://ayarlabs.com/news/ayar-labs-unveils-worlds-first-ucie-optical-chiplet-for-ai-scale-up-architectures/?utm_source=chatgpt.com
https://investor.marvell.com/news-events/press-releases/detail/1000/marvell-to-acquire-celestial-ai-accelerating-scale-up-connectivity-for-next-generation-data-centers?utm_source=chatgpt.com
https://www.nature.com/articles/s41467-024-44750-0?utm_source=chatgpt.com
https://www.cerebras.ai/cs4?utm_source=chatgpt.com
https://www.cerebras.ai/cs4?utm_source=chatgpt.com

N710' DXN

NIIDPLVDIN DININ TYD |"TV NN Vendor
nnan U191 N2IN NN i nnnNn?
[N nawl NN/ DMt Claim
“2AGPU+HBM?
LPU deployed
~2GroqCloud;
weights/ n1ann
Deterministic activations 80< NNo19N Speculation: p1n
LPU/TSP-style NP bMnNe) TB/s on-chip erformance ~7low-latency
architecture, w7 SRAM BW. pertorme inference; SRAM
. superiority ,
software- compiler yaIp 202511nxTa o capacity n2"nn
Groq 10"71x" claims
scheduled movement Grog nnNN scale-out D7 TN
. DN vendor
execution DIPN] WXIN Dy NVIDIA 7y claims [271 D71
“llarge on-chip dynamic non-exclusive ' interconnect
SRAM. caches/ technology N7 1oN).
schedulers. license
N12N NIRYI
N'RNYY, 54
. compiler NoNN SN40 .
Reconfigurable  graph . Speculation:
_ generation
Dataflow Unit. ~ddataflow; deployed: performance/ NITINDN NIWINN
SN50: 432 MB SRAM ~7hot SN50 nm'w TCO *71In B200 NON NYIN D N
1
+ - L
SambaNova ZTBAM“ZE f4 GB Epl;cle\;ators, 2026 NIN192 1';_l:pp°rt v i]'7nn7 DRA.?M-
TV ‘ S ASRAM T272;
512 GB DDR5 ~?weights/KV, <hibbin parametersDin  programmability/
~7chip 97 DDR ~7large PRIng Vendor Claims.  compiler quality
. N"MYn N'¥NNa
datasheet/site.  cache/model D"0"7 DN.
. 2026 7w. 56
capacity. 55
Tensix tiled Blackhole
architecture; explicit DMA cards D'V¥IN winfinit Speculation:
infinite
local SRAM T NoC 2 rdV/a! - miynwn NN’
. scalability”
701 tile, NoC, local SRAM, D'NoNIoNI _ ~dopenness/cost;
. ) Iperformance/
RISC-V control DRAM tiles ~Din-stock; N'7? HBM-class
Tenstorrent _ cost
cores “IGDDR6 IEthernet; Wormbhole/ . BW v nwp
. superiority DN _
off-chip. software qun Blackhole vendor n¥17 high-end
Blackhole DIP'N? n'on’ software o GPUs —alarge
positioning.
cards TV D'WAn DA, 57 stack nino. dense decode.
32 GB GDDR6. 58
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https://groq.com/blog/the-groq-lpu-explained?utm_source=chatgpt.com
https://sambanova.ai/products/rdu-ai-chips?utm_source=chatgpt.com
https://sambanova.ai/blog/introducing-the-sn50-rdu-purpose-built-for-agentic-inference?utm_source=chatgpt.com
https://tenstorrent.com/hardware/cards?utm_source=chatgpt.com
https://tenstorrent.com/hardware/cards?utm_source=chatgpt.com

N710' DXN

NIIDPLVDIN DININ TYD |"TV NN Vendor
nlan U191 N2IN NN i nnNNNY?
[N nawl NN/ DMt Claim
“AGPU+HBM?
Digital In- .
g weight MAC . 7> 0ynd LLM Speculation:
Memory Corsair
N/ T? DUV o speedup/TCO NI2'0N07RN NNN
Compute silicon/
storage; dual numbers NN NIRMYDNI NN
(DIMC); ’ platform n";
Corsair card: 4 DTN ~? A"NIHBM-
compute GB NNIFT NN2NN imi i
] reliminary; ntric inference,
d-Matrix 271Un 37y DaD- P y centric inference
_ ) Performance 10 7wn7x 3 DX TNIMab
ASRAM-like memory . .
Y Memory @300 N interactive DRAM+DIMC
Performance silicon o
. TB/s+512 Ty ) speed NIN 7w, Training/
Memory"”, DY . operational .
i GB capacity Vendor Claim.  general-purpose
capacity NTaYm.
memory. 39 39 NN NIND ["TY.
memory "IX'N.
N1aNn 202672 80%+ peak
NIXNN rack- FLOP .
. ) . Speculation:
scale inference  proprietary NNk nMNann utilization, :
. upside DIYN NI
architecture low-latency “WAO N4P SOTA latency/ -~uco-desian
, -
DYV HBM/SRAM  fabric xr silicon 21N throughput d
. rack+rmemory
hybrid, Cluster  shared “nTSMC $171B demand
Etched DX ;2'DN TIND
Scale Memory memory pool “Wicustomer DN Vendor .
_ ) ) uncertainty NI
ILow Voltage [2 chips; SRAM rack Claims X7
) NYsIin TV TNI'Na
Inference; NIN®  poon latency, validation public bench K
enchmarks
DI'> NS WAT HBM capacity. yxann. 59 independent
X700 019N,
AN'DN 7Y benchmark
MIpnn Sohu. o7ion.
JP'vanro
photonic NN 97NN XY
interconnect, -
. NN'XIN I/0 70N M1000 EVK million-XPU complement:
now 2vIo1 D" scale and NNX NIM7 N1
replacement . _ I
. ninterposer avalidation hyperscale NII?Ro0N
Lightmatter Tensor .
No5YN P Dipna data center; economics DN NNYWOXNY
processor: ) .
Passage die; 114.6 Th/s 23 pJ/bit 77> future/vendor -9GPU/ASIC
g . M1000. laser. 60 claims. racks ']lwnn'?
photonic
. 21727,
interposer +
optical I/0.
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https://www.d-matrix.ai/product/?utm_source=chatgpt.com
https://www.d-matrix.ai/product/?utm_source=chatgpt.com
https://www.etched.com/?utm_source=chatgpt.com
https://lightmatter.co/products/passage-m1000-evk/?utm_source=chatgpt.com

N710' DXN

NIIDPLVDIN DININ TYD |"TV NN Vendor
nnan U191 N2IN NN i nnnNn?
[N nawl NN/ DMt Claim
“2AGPU+HBM?
Marvell
NN NN
. nwoINn
. optics NX 11PN
Photonic R {pRbal
) energy/reach . Complement: DN
Fabric 2026; commercial
Celestial ~Zoptical scale 79 remote hnology/ large-scale MW, N7XN
P accelerator technology g Network Wall X721
AL/ Marvell up, package- L platform n"p deployment
communication L X Tensor Core
to-package/ _ W [TV projection.
<vstern/rack 7scale-up INXV.
Y . fabric. hyperscaler
engagements
'97 Marvell.
61
4Tb/s
generation
N1y EVT/
TeraPHY UCle electrical UCle DVT/system economics
optical I/0 ~7 o1dXchiplet, integration; 8  “lhigh-volume Complement,
chiplet + WDM optics Tb/s version GPU NI2X 7XR'XI0I9
Ayar Labs ' . . :
external N'NIN traffic N1y integration —72 TINnmulti-rack
SuperNova TV D0N] extensive INJIN D10 scale-up.
laser. DMoNI?P. engineering/ bl
link
validation.
49
Speculation:
) TIND N'02N
Weight A MpNn silicon ~2edge/
Capacitor “SRAMarray ;der innin i fe o
itor- u inni - inference;
P “NIMAC wnnwn P g 20x efficiency
based analog _ o'n"; EN100 datacenter
EnCharge acharge- 1071x TCO D )
SRAM . 200 ny 1IN+ frontier models
Al . domain vendor )
Compute-in- . TOPS . D'YIIT capacity,
physics, n'nNon . comparisons. o
Memory. 2client/ precision
memory<>MAC _
! edge. 38 Isoftware
traffic.

15

scaling X7 TIyw
maTIN.


https://investor.marvell.com/sec-filings/all-sec-filings/content/0001835632-26-000019/mrvl-20260502.htm?utm_source=chatgpt.com
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Speculation: 71>
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focused Archer NN'NoN Atlas 2 Tam 3| cost, X7 "TV 72N
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accelerators; general-GPU Rl latency 9in NAXIN
Positron Atlas 8 771D overhead; ~>“Shipping Ho eyr on architecture
chips x 32 GB Na7wn Nown Today” venpdpor ' N7y bandwidth/
HBM =256 GB  HBM Dy host 202671, 64 capacity
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nnna CIM.
Speculation:
. . NINNSNNN NNX
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Near-Memor -2 17pnndata bandwidthzn  * * . v
- |V -
o Y pinvopma AI200 671 . ed e,zthe
ompute . andwi
. P ~'7 21dNcentral bandwidth/W )
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. tensor core. _ 7in HBM DN _
Qualcomm Bandwidth 202672 12XIN . Zreal LLM
AI250 DDISN vendor claims;
HBC Compute 2'20 vl roadmap . benchmarks, N'n
768 ny GB/card I'N raw link BW
LPDDR stack; men. _ N'IN7 NMWY
13371 TB/s 7 2IpYHBM
AI250/AI1300 . “WLPDDR+near-
r0adma effective X7
. memor
P bandwidth. comparison. emory
compute 71>
65 66
qPY7 HBM
~2decode.

DIDNN7 7'NNN INXY PIYN DAY NIXTTZ [MVN: Grog ~7 N7 1w 2V nnNNNVIDIA; Celestial AL 7y N
Marvell; optical chiplets by Diw"nn UCIe; NVIDIA ndoin nnXY NVLink ~7rack-scale system architecture.
VYD 'R NI7D “GPU world” 71n “alternative world”. NI7'NNN NI'SI7NN NIFAIZ1220N N1I0PL'IIRN 1N 2N AD0'N"?
n'1dINN. 67
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Compute-centric 21n Memory-centric ?In Dataflow-centric

NI'DIDI?'S WI?W'7 MIDPODINN PANNDN 72 NN DYND PP17 TWON.

["OND Compute-centric Memory-centric Dataflow-centric
d-Matrix, Qualcomm
NVIDIA/AMD GPU, TPU Q Cerebras, SambaNova,
NINDAIT HBC, EnCharge, PIM/
P7N2 Groq, Tenstorrent
CIM
compute array XIn graph/data movement D
data 1Y ;1NN XN ]
TI0* NNaN D7NN; memory D'NPN ;12NN operations

Compute density

Raw HBM
capacity

Local bandwidth

Latency

Energy

Programmability

Scalability

Yield

Precision
flexibility

Cost

Best fit 202672

hierarchy Inix NN

TINND NNI12

nyixn

T2 N'722IN X NNIXHBM

~1 naIvlarge batch, NN
~astreaming

arithmetic 7'y,
movement '

AN NaIvN, NPV
CUDA ecosystem

TV NN2IN rack/multi-rack

chiplets/known-good-
die DMdYN

NN
HBM + advanced
package DM

training + general Al +
large-batch inference

X'2N7 compute I"7X

N NN N7 071D
memory cell/ADC
D'D9IN area

nnun; SRAM CIM
2Ny, NMC+DRAM
nNiaa

NNIXY NN X1019

DX NYI¥N data X¥N)
~1local array

N1I0N N'2N'XI019
anra

TN N NYPN
analog/PIM

NP ININ2 NNDIN X7 [TV

nTn

3D/CIM D'o'0In process
complexity

digital CIM naira;
analog NI noina

JI0N7 1YWY HBM wNIT X
integration WIN

memory-bound
inference

spatially

~2 N7 ;NNI-NAaspatial
utilization

SRAM-only nw'7n; tiered
designs NI 0PN

nNIxXy on-chip

AWK NYIXN graph nNoInn
aon

NIDTA TINA NAIO locality
compiler-dependent; NiNd
flexible "NnGPU

~2 TIND NM?Nfabric/
topology

wafer-scale 7*1an defect
exposure; redundancy n71>'
nIx9?

'97 NNIAX-N1I2 design

qIoN? 71> memory traffic I8
silicon/fabric area niax

deterministic / streaming /
spatial inference

Compute-centric N2 71717 MIOXW N2'ON DN TV NX: flexibility. Transformer 1¥8 2026 7w Transformer 7w
2022. Formats D'anWN, attention variants DNWN, MoE routing NInwn, speculative decoding plernels Dnwn.
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Programmable GPU 72p%7 71> kernel "nn wTN; hardwired accelerator [2%7 .'0I71 NIND7 1907 717y CUDA/
software ecosystem IN> DYND IOPL'DIN 01 KN HBM.

“NY NIN [NO'NNGPU 7y "D7W7" Y7X) generality. Dynamic scheduling, large register files, caches, instruction
machinery, coherent data movement ~loff-chip HBM D'ani flexibility Dixr x distance 2 weight 127 MAC.

Memory-centric DN'N NN 91N, d-Matrix NIPYW? NN'7 :N7NIY terabytes/s 7w weights ~?MAC N'JN'7 TWON DN
MAC 17 memory? Qualcomm HBC Nn"12n? 7721 NN7 :N7XIYW memory bandwidth 10T ay? HBM-style
external interface? EnCharge T'Tn'7 Nn7 :N7XIVI P2INN DN N27IN weight NN 17'9X% SRAM cell? 68

“NY NIN [No'Nnmemory technology NN V127 N?'NNN NNxY architecture. SRAM Nowa N1p'. DRAM process VN2
N'NN NP7, Analog CIM ~1 nwpnnprecision ~alconversion. PIM 2*Nn partitioning 7w wTN software stack.
DN workload [DTY?” NI nwp ,nanwn firmware” 9'oin? "WXN CUDA kernel.

Dataflow-centric 7107 n'van NN 1IND7 NDIN placement VIX' 2 1 TOI: tensor 72 NN "|NDT? 2TIN” X7 operator; XN
~N DIITprocessing element W7 TNX. SambaNova ™2 wI5N1 NXT NIXNNoperator fusion ~Ipipeline across
distributed compute/memory, TIV2 Tenstorrent Nowin NoC JIDMA N1JIN7 N'oN’ D'WNI9N. 69

Cerebras NnX NNPI7 dataflow NNWY 1aN7 DIpn2 7' NXpP? dies 10T package/rack, n'Nwn XN wafer D7wW
~Dsingle fabric. NIn NN on-wafer bandwidth X771 package boundaries XIn [INO'NN ;021 SRAM capacity,
wafer-scale power/cooling nIrTin"l manufacturing. 52

WI7UN NNX 7 "JIN0" [INX 1N NI 200N [N, 7192, Speculation: accelerator n'n' MWN 9io 7w hybrid:

programmable tensor compute + massive SRAM + HBM/3D memory + explicit dataflow
engines + near-memory operations + optical scale-up

Rubin 7w N'7NNin NXN 12D convergence N12: dual large dies by NV-HBI, HBM4, Tensor Memory Accelerator
3.671 TB/s NVLink. TPU8 nixn no'oin MB 7w SRAM 'vini collectives. SambaNova na7wn SRAM+HBM+DDR.
Qualcomm n27wn compute “Imemory. 2'20 NIDIDNN NNIVPO'DIRN NI7D heterogeneous memory
hierarchy, Tn' N>T 210 220 K71, 70

NI'IDINN NRIYANANL NRNPN DY? N'ThNN

HBM4, HBM4E “IHBM5

Industry Projection: HBM4 in'in' baseline 7w high-end accelerator generation X7 ,28-2026 7w endpoint. Dy
>2.8-3.3 TB/s ~7?stack MxIn2 Micron/Samsung “TIHBMA4E samples 4-3.6™7 DIIDN 120w TB/s class, aggregate
package bandwidth 7w 20-30+ TB/s D"7IT) D'Y'NN] 'NIR'XN 19N, 71

HBMS5 7y 21 NIND [ywn'? 19X “faster DRAM cells” 7y ni't hybrid bonding, higher stacks, custom base dies
“1logic-memory co-design. SK hynix na'xn 12> hybrid bonding =7 [I'>2DHBM4E/HBMS5 era 12yn 7y NNl
207n N7 layers Moon . TNya bandwidth =7 o' 1ITRHBMS NT21YD DX'XN7 ' 13 202671 [7'50N D'ODIAN DX, 72
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3D stacked SRAM ~llogic-on-memory

Research Result = likely Industry Direction: “w 72>hybrid-bond pitch 07712 DANP'N? T, SRAM layer
7yn compute 3 PN . TNIMA ["aVN NYWYI FNNNN IXD systems 7y 0NN 20267n links 0.88-0.66 Dy NIV™MXP p)/
bit "I bandwidth-density “n n21N2 NIAAHBM-style interfaces. IXIN X71 NIMpPNN NIXXIN [TV N7X datacenter, N
VITR NINTN [N “L3 cache on top of tensor die” TIXND 2D I XIN. 73

Speculation: 1017 N9x1 31-2028 0w accelerators NiNn DMWY MB NN TV GB 7w SRAM/embedded cache
372 0'R¥MD, TIYa HBM ~2 WXWicapacity tier. SRAM NX 97NN X7 DRAM 7721 area/leakage/cost, N'WY NN X
~'7 ¥aN7 )X D'RYS NND NIYRYNn NRYW7HBM.

Wafer-scale computing

Measured today: Cerebras “w nn'oinwafer-scale p1 X7 ,N7Y9N21 11X NN research. 52

Speculation: wafer-scale =7 NNdN2 19N X?mainstream replacement 7w packaged GPUs, '0'01n |'VN 728 —
N NN 7 Tan?scale-up domain vin'7l package/network boundaries — bwonn? Ywn'. Multi-reticle interposers,
giant packages, panel-scale interconnects ~loptical fabrics [I'V ININ 7V NI NYYNT DN.

Compute-in-Memory

Speculation: Digital CIM ~7 yan7 '1oxdatacenter ~n NI Wnnfull analog CIM, 7y "W NInw DIWN deterministic
digital precision 7vi toolchain NI viwd. d-Matrix 2026721 127 NO7IAN NPAITN X'N. Analog CIM, N2 EnCharge,
2 N'7xN7 DTIP '19Xedge/client “Ifixed/quantized inference, DW power budget “n NI AIWNBF16 training
flexibility. 74

NN NNNQ NNRY? 22INY N¥5N datacenter 3 DN N'NND DRAM/SRAM ~ICIM IaTRN': memory die 7un qiox logic
die, DY thousands/millions of vertical connections, "N 7dexternal HBM bus ni'n? 7'05n boundary. Npnn
2026 7y monolithic-3D PIM N78D 012N P12 0PN 12D, Research Result / early-stage. 75

Optical interconnect nniy‘? optical compute

Industry Projection: Optical I/0 71907 JTh TNVIN XIN mainstream ~2scale-up P NX n2'on .31-2027 717NN
bandwidth; copper Taxn efficiency/reach “nw 733SerDes rates “nirack dimensions 0'77T. Lightmatter, Ayar
“IMarvell/Celestial m N2y N2ddevice demos ~“7chiplet/interposer/rack-validation stages. 76

Speculation: optical compute 9'7n' X7 INXY GPU/Tensor Cores =3 V'DIN7 WY RIN .|0T [I'7N ININAspecialized
linear operator IN accelerator, 72X conversion, memory, nonlinearity “Iprecision NX 1'XWN'7 D'2'UNN
electronics 7y 2NN pNnN 0P silicon photonics 2 NIN2N2 YRIN maturity 7w optical communication 27
computing. 77

Rack-scale [n>nn nT'n'? 190’
AN NRAN [IN0'N N7V NTRNN 'NYT? 1T,

NVIDIA nno1on 12D Rubin NVL72 7w qoIxD X7 GPUs Dy N>1wnd X7 20.7 TB HBM4 capacity, 1,580 TB/s
aggregate HBM bandwidth 2601 TB/s NVLink Switch bandwidth. Google n1>nn TPU pods |IN>'T by
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“Icollectives NIDPODINNN P7ND; Qualcomm NpIwn Dragonfly nn1a rack; Cerebras CS-4 Nin rack-scale;
Etched “ISambaNova nnidnn fabric/memory NN rack. 78

|27 “chip architecture” N2 NT'N2 N'nN 2030 7Y rack architecture. Architect 7y 2iwN7 O0X":

FLOPs + bytes/token + HBM placement + KV placement + expert placement + collective topology + J/1

7V P X71 transistor count IN MAC array size.

AIYUNN 7Y 'N'NINN P12720 NI Inn A 2026 nawa?

NIPONN: XIN 'R PIAPAN WRIX Data Supply — [RT2 MDA AIY'NN DTN T2 [12)0 [ININ AR 2°X¥N?7 N210'n
DIN')'N1,|ID)n bytes DIN')'nal joules.

TN' A NN

~alarge GEMM 2w Training, NIrn'7 712" [TV pIapan Tensor FLOPS.
~dinteractive Decode, 772 1072 XIin HBM bandwidth / weight streaming.
~2long-context serving, XN KV-cache bandwidth + capacity.

~“aMoE, D'N'Y7 RIN expert-memory capacity + All-to-All network.
~alarge-scale training, N7 712> Nin collective communication.

NNl datacenter, 7 NI NI 91N XIinpower budget DNIX 72 NTTN 7Y bits. 79

12202672 N'Yan NN TR N D7

Data movement > local memory bandwidth/capacity > interconnect > raw arithmetic, 7710 p7n 2y
2w 7Tl inference workloads.

700121IX I'N ANTN; training GEMMSs nirn'? 0'712' " T D717 compute-bound. Y'Nnw nTa1yN 7aN Rubin 7ai0n
2,273~ yx27 n'onIXN NVFP4 FLOPs 72 111y byte/s 7w HBM bandwidth TIyw 7127 npTh ¥ 1IN XN FLOPS
MIYNN DYN 11D DTA7. 6

ONN GPU + HBM 2w Nniibn NJINN N1IOPL'IINN NIN AL D712 17W IN?

"2U NIWNN: GPU + HBM X ,07y'n"? TNV X7 “GPU + HBM” 27w NINTIIA bYND NIN 24-2020 7w n1ina
D)a.

Speculation — confidence high: 1w 5-2 7w nIb2 GPU-class programmable compute “IHBM Tiny Nxw"
7w MTYN frontier training, NN NNINQ N27WNW NINK N2I71100 YD 'RY DIWN programmability, mature
software, high precision, HBM capacity, manufacturing scale “Imulti-rack ecosystem.

~N 72aRGPU NT'NYUN NIDPODINT NP7 DY NWPYW TV NDNWNT 171N InXY “GPU + HBM” 17271,

7 NANP NN RN

Tensor compute + massive/3D SRAM + HBM4/HBMx + near-memory engines + chiplets + optical/electrical sc
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Rubin 771> 12D dual reticle-scale dies, NV-HBI, HBM4, TMA 3.671 TB/s per-GPU NVLink. TPU8 nixn 27wn MB
SRAM Dy HBM ~lIcollective acceleration. SambaNova Nna7wn SRAM/HBM/DDR. Qualcomm HBC n1'th compute
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rack boundary 7N optical domain. 910 DNN TNX 72 INIXR ?W 717002 NN PNONn bit. 80

NN N7 NINDID WY §I0 7 NIIDPOIDIND N7RWN 27 “GPU IN PIM?" N7X:

ANWI 2IY'NN [N NND programmable tensor compute, NND,|1N2'TA 7N 111V NND state
372 nwiD SRAM/HBM, ¥ n’0DIN NYI? nWYN'7 191N [IN2'TA NDYNN P70 nT*NI rack
n?v?

“NMemory Wall ¥'an NI N'7'NN . NINYNT7 2WNNRN NN NMIDNYW NID XIN .1RR NDWI YD 12T 7Y 19102Y "P” 1R
caches, 1> X HBM 2.57ID packaging; 3 N'an XIn 'wdyD stacking, CIM, dataflow, quantization ~loptical scale-
up. “NYW 72OMAC NI 71T NYY] INXY, NII0DPL!IIND NI PN 12T? NANTNA 1910 DAINIA 2V DIp'nn. &
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