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FLOPS/clock/CU Peak Theoretical MI355X Peak

Computation Speedup Over
Mi3ooxt
MI300X | MI355X MI300X MI355X

Matrix FP16/BF 16 1.3 PF 25PF 1.9x

Matrix FP8 2048 4096 26 PF 5PF 1.9x

Matrix INT8 4096 8192 2.6 POPs 5 POPs 1.9x
Matrix MXFP6 NA 16384 NA 10 PF New to MI350
Matrix MXFP4 NA 16384 NA 10 PF New to MI350

Peak theoretical performance without sparsity

[O12 1] MICHE Peak Theoretical Performance Improvement H|it
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4M8) Clock for Bank 1 F}:‘
B Mutti-cycle access
CORE for each bank [ Glock period is controlled by bank-

“d controller using ICG so that high-density
|_but slow SRAM can be used for computing.

[ Mesh-routing can be configured while a node is |
counted out. This reconfigurability is exploited in
chip-harvesting. As an example, a SHM-slice having
a defect can be mapped out in hardware-level,

Task h Sync
DMA H Mgr.

Dedicated sync-channel on the

mesh enables fast lock-step
aperalion by sync-manager as well
as P2P-sync among all masters.

- 4x8 2D mesh

- Three channels : Data (D), Request (R), Control (C)

- XY routing

- 2 cycie hops in each router

- Weighted round rbin arbitration policy

- Runtime tunabie for the weight parameters to manage QoS

[Z13 1] "Neural cores, DMA, Synchronization managerE & X2t Full-chip scale mesh 3! 3742

Logically independent channels ¢1Z2 +X
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Pros and Cons of global interconnect technologies on 2.5D interposers
short- raach dle to-die RF lines on passive CMOS bufferson NoC/ pipelined Optical link on

(e.g- UCIE) interposer active interposer active interposer photonic interposer
+ high BW parallel <4 high datarate <+ simple drivers 4 flexible routing =+ high datarate
+ simple drivers + low-latency <+ high-density 4 high-density <+ low-latency
= shoreline limited —complex drivers = clk-period limited = global clock or — complex drivers
= neighbor dieonly = Ilimited scaling = or wave pipeline = resync. stages = no/static routing
= no routing = no/static routing = high-latency
Our proposal: optical routing on photonic interposer with simple digital control
low bandwidth routing signaling
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Session 10: Digital Processing and Circuit Techniques
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Fusion ECU ADAS Domain ECU Cockpit Domain ECU
ADAS + IVI + Gateway High-end sensors fusion Multi & panoramic display & cameras

NPU CHIPLET

GPU CHIPLET
m Head-Up Dispay

Head-Up Display
= ]
1 () )
SVM display Rear display
-
Center display
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broadband matching network& O| &3l &2 CHHOIA power/noise matchingg SA|O0f
UESI = AAEZRUACE O Fx= ARl MEXN Aoz A7 022 arbitrary
multi-port pixelated EM structureE &-&3tH, ZH0|AM 24-90GHz bandwidth, 16dB gain,
3.8-6.8dB NFE EHMSIQCt & HME= 85-150/160GHz dual-peaking LNAZ, ECLC}
classical®t transmission-line 7|8t +XE A2SIHAM T RLO| dual resonance®t noise-
optimal matching2 SA|0| *F== & MHATIRACE 0| 3|2= 85GHzO|A 30dB peak gain
It 5.8dB minimum NFE 21, 160GHz £20|AME 18dB peak gaing HdSIRALCt &
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A Z/ES MAIRC= "ol 2oj7F A0
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Z|Cf 200 variables@} 1016 clauses”tX| =& 7t5%F mixed-signal analog solver
‘Medusa'E  H|QtSHRACE 28nm CMOSE FHE IZ=EEIYEZ  50-variable 3-SAT
benchmarkOl| A Eat 4.92us solution timelt 19.1n) energyE E-d3tRA 1, 100% solvability
o accuracyE EO|HA 7|&E state-of-the-art CHH| OL4X| =& 358, AlZt2 38 7H
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clauseE2 mixed-signal feedback networkZ2 & SI0 spin AES EF wEtste ghA
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currentE QI7ts]f 2E spin0| HEfE HHFEE {FZ5td, HHHE  clauseZt SHLEQ
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= ?[8t distributed clause logicdt inter-macro coupling
ZO|CL Zt clause= Z|CH 2007H2| spindt H&AE == UEE programmable clause cell=
2 T4, variable selection, negation, feedback 7|s0| fully decentralizedStA 24t
HEICE O|E Sl 29| clause sizeE #= mixed k-SAT EME A JASIHME all-to-all
connectivityE |XIgt = RUCH E3H F 72| compute macroE CIX|E WA Z ZSIHA
Agslo Skl spins0| St HEIE FXIStEE ZERAL, O|F &3l T macro
ol StAE HO O & &H A7|= &L = UEE SRACE 7|0 current summation
lineQ| parasitic delayE Z=0|7| ?[8 active-cascode termination, clause bank splitting,
selective load disconnection 22 2|2 X 2{0[o0t2 Z|Hzt 7|#ES &4 HESI0], Ui+
2 mixed-signal feedback FZOAM HE X5 AXMSIZCE AUH=Z HetEl 2-
macro A|AE2 2.59mm? active core area 20| A 200-variable, 1016-clause =XME X 2|
ob = UARYUSH, EEO| pre-processingO|Lt post-processing S0 A H| benchmarkOi| A
=2 Heret iE 8 S5 FHIRCEL F 2 =22 quantum-inspired computing
o| OO|C|O{E CMOS mixed-signal S22 #4580, 7|= 3-SAT A solver=Ct O
2 mixed k-SAT #HME AHE ChE == A= practical combinatorial optimization
acceleratorg M A|RCt= FO|AM 20|17t AL}
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Session 17 Highlighted Chip Releases for Al

2026 ISSCC2| Session 172 Highlighted Chip Releases for Al2t= FHZE & 4HO| A7t

LHE|JACE Session2 LHSH= Al 7|22 LAY M4PAHQ StEQ O &FM AT
S F1 Qon, MEXQl HO[EME & Al chip2 =EZ0|1 desktop Al super
computerE @[t chipdt edge CIHIO|AE 2|t 7|2k MERLCEH

#17-1 NVIDIA G77%10] HESH 2 =F [NVIDIA GB10: SoC Built for Al Acceleration]2
HA3E SHHolM HoIHMEG ds2 Fost7| 21t ME2 Al 7t%7] SoC?l GB10
= MLt 71E Al JHE2 27t HO|HMH SIERIY £ SERE g =20
O|Es|{of 7|0 H|Ent Y FTHO 1 =M 7 A/} &2 0_4%01|A1= O|& diZ35t7|
Qs B#E EME MHAUORT FEF 7H53H DGX Spark YIAAHO|ME Q3 F=2O
EFME HMAIMCE GB10 SoCE= NV IDIA°| n8s GPU &A%t MedlaTekOI M™M= CpU
g 22| AAH J7|&g ZTM D, TSMC 3nm 38 7|Ht9| dual-dielet +EE AFEIULCE.
THESZ= CPU CHO|0 ARM v9.2 0| 20707t & 74l EHAHE LiH[ 0 57(H6+1
16MB L3 7HAIE E2{AE7I 3/3ICL GPU CHO|&= Blackwell OFZ|EIX 7|8 iGPUZ}F R
OO 6144702 CUDA ZO{2t SMICH Tensor 2O, 4MICH RT 20| % 24MB2| HE 12 9H

AE =EE9CE & CHOl= NVLink-C2C QIEHO|AE &3 600GB/s2| CHEZHZ 7HX|H
ZAEICH E3H Address Translation Services (ATS)S Sl StEO £F=0f|A coherency

o« =

I%6P04 sgE HEZ IS 2Nz MEY + UARE XYt HEZZ=

°| HBM CH4l 128GB2| LPDDR5xE AEMSIZ L, 301GB/s2| CHYZur M3 8l H|E

ZEAME gHYiC Ao R, XCf 2008 Lt2t0|E 2 ZEO| inference ¥ 708 22
fine-tuning®| 7SSk {2 S5MCH Tensor CoreE &dll FP4 7|Z 1PFLOPS, FP32 7|
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SoC dielet High Speed 10 GPU dielet

RC
EP
cPU U
RoT
Power
osu Dsu Management
Support IGPU
SMMU cc cx Loge (Graphics Core)
Coherent Fabric
Dispilay
SLC (System Level Cache)
LPDDRSx DRAM Controller
GB10 SoC

[AZ 1] Dual-dielet architecture2| GB10 SoC

#17-3 Mobilint A7 ZI0] 2ES 2 =& [ARIES and REGULUS: A Unified and Scalable
Hardware-Software Co-Designed NPU SoC Family for On-Device and On-Premises
Multimodal Inference]= CtYSH Al FIAEEE M2 HASHY| 2o &E 7tsot
NPU OF7|ElXQt 0|2 M3 £ ZFO| SoC(ARIES, REGULUS)E HIOtHCt %2 o
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CE(4K MACs EiXl), HIO[Ef g2j|o|otr HetE 2ot TME, H
TEAUCL 87 ZO{Q| ARIES(Samsung 14nm)et d= F0{2] REGULUS(TSMC
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ARIES SoC REGULUS SoC H
Vision Audio On-Chip
RISCV DsP ospP i Memory
ARIES NPU 4 REGULUS NPU SO
Quad H
Codec || eMMC | i
Logic
| RAM || ROM || rcumm| | RAM || ROM conu-m| Security || SDISDIO |
: Memory
| ore pespherat || LPODRAX I | ore | Py 5P Connmlvny” LPDDRAX |
I T
¥ ARIES NPU ¥ REGULUS NPU Tensor Compute Engine
:lc!or . A or
5 5 I—I MAC
NPU g NPU Shared 3 NPU Matrix Arrmy Local Store || Partial Sum
Cluster i Cluster Scrutohpad § Core Feeder Unit Buffer
Tensor Manipulation Engine
t ' Address Read
¥ NPU Cluster 179 ¥ NPU Core | L} Generator Gather H Mapper
[ ] [} Tensor
NPU NPU DMA Local Store wirite Register
| Core I" —I Core ] Engine "‘I c:'ﬂ’.f‘;':' | unit Scatter H Mapper H File |
g;::,';.l ; = T g M.T.,,wm Vector Compute Engine
Unit g Core Unit % Engine Vector Vector ALU | | Special Fune.
Feeder (INT8/16) Unit
Shared Local Vector
NPU Local St Vector ALU Data
sr.rul:hr:d -I e I | Scratchpad |- —i Cg'm'gti:l °‘:|"”°" el Quantizer H = |

[Z12 2] ARIES, REGULUS®| SoC OF7|ElX{ 2} NPU microarchitecture

#17-4 Microsoft ¥ XI0| 2HSH 2 =& [Maia: A Reticle-Scale Al Accelerator]= LLM
HAZE0| =Xtz XFMCHRAMICH) Al 7t57] Maia 2002| OF7|EIX e F+od ZutE ME
ALt % ATFOM= Al 7t57] A0 A0l AAH, HERZ, 21 AZEQNHE =
Mo 2 Fgsto] st MES HMAISCL 7|FE Maia 100(1MCH)O| HZ2| CHEY =t A
s &% JFHOM ZN LM RHES Y57 o H{{|R A, ojof m2t 2MCH X0
2 8l 24 00l ‘d-d(synthetic data generation) I ZE0|A HE CHH| &2
XD £=F0o2 BOSHCID AJWSCE Maia 2002 | E[ 2 (reticle) 27|9| Cto|0O|1
TSMC 3nm 378 & CoWosS-S Ii7|HE Sdlf MZAEUCE & W& 0f7|E“*101|A1 M 7
Ho EtQo|n, 2+ EtYe #HE AHAZS St Tile Tensor Unit (TTU)Z BF168 {3t 256-
way SIMD unit@! Tile Vector Processor (TVP)2 T8 &|{ FP8, FP6, FP4 % CtASH narrow
data type2 X|@St0 Qi 2282 =QCH £ 1970 metal layer 7|8t PDNIF M2FX O
2 HiX|2t bump pads?} CHO| T o OFI”HOE ME S Az F4d 220 o<
2 9 ACtD Agottt HE22] SHOME 6702 HBM3e stacks Sl Z|CH 7TB/s
ol Y=g ==zt A0 CHE2E on-die SRAMS ZE3IMCE ZINMOZ Maia 2002
Ol MICH Maia 100 CHH| 4H{S| HZ2|(HBM) CHE =2 23U, Azurel| MM Al =
2 |IZZE0|M 3~5Hi2| H|E CHH| d& &S PS5t StojmAAH Y ol MlH
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Maia 100 Maia 200
6bit: 3000 FP4: 10145
Peak Dense Tensor TOPS 9bit: 1500 FP8: 5072
BF16: 800 BF16: 1268
Peak HBM BW (TB/s) 1.8TB/s Up to 7TB/s
Num of HBM Stack 4 6
HBM Capacity (GB) 64 216
Host PCle BW (GB/s) 32 64
PCle Configuration Gen4 x16/Gen5 x8 Genb6 x8
Backend Network Bandwidth (GB/s) (bi-directional) 1200 2800
Backend Network Configuration 12x400 28x400

[& 3] Maia 100(1 MICH2t Maia 2002 MICH2|l H&
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