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Disclaimer

The information, analysis, projections, numbers and other material presented herein are provided for informational purposes only and should not be relied
upon as investment, legal, or business advice. All content is presented on an "as is" basis, without any representations, warranties, or guarantees of any kind
by Rebellions, Inc.("Rebellions"), whether express or implied, including but not limited to accuracy, completeness, timeliness, or fithess for any particular
purpose. Rebellions reserves the right to make corrections, modifications, enhancements, improvements, and any other changes to this document, at any
time without notice.

Neither Rebellions nor any of its affiliates, officers, employees, or representatives shall bear any responsibility or liability whatsoever for any errors, omissions,
or consequences arising from the use of or reliance upon any information contained herein. Any recipients should conduct their own due diligence before
making any decisions based on this information.
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1 Scale-Ready Silicon, from Core to Multi  -Chiplet Architecture

2022 2024 2026 20Q 2027
ION™ ATOM™ Rebel100 ™ Rebel100s ™
(TSMC 7nm) (Samsung 5nm) (Samsung 4nm) (10 Die: TSMC 7nm)
Extremely low latency Power efficient GDDR6 - UCle-Advanced based chiplet Ethernet based chiplet
for high-frequency trading based ML SoC for enterprise-grade Al systems for multi-rack Al solution
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¥ rebellions

Rebel100™: T he Wor | d6éAsbased, P -scale @hiplét eAl Accelerator

Technology SF4X (Samsung)

Structure 4 ASIC +4 HBM3E + 4 ISC*

Single Die and Interposer Size 320 sqmm / 2,200 sqmm /

(Approximate) 6,400 sqmm

Package/Interposer Technology ICube-S (CoWoS-S type)

: : 4x HBM3E (12H)

HBM Bandwith and Capacity 4.8 TB/s, 144 GB
FP8:2 PFLOPS

Peak Dense Compute FP16 : 1 PFLOPS

On-chip SRAM 512 MB

Pl 256GB/s 2 .
4 TB/s UCle-ADV — = e Rl |

UG einteriace 3x 1TB/s channel per chiplet S j

Chip TDP 600 Watt 4 - | [ |~ e

©2026 Rebellions Inc. Confidential and Proprietary *ISC = |ntegrated Silicon Capacitor
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RebelServer™
A RebelCard™ (FHFL) x 8
A PCle gen5 16x
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Rebellions at
Hot Chips 2025

Unveiling the Architecture for
Peta-Scale MoE Inference.
Without the Energy Tax
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Seamless Package Scaling via Chiplet Modularity (1/2)

AChiplet-based Modular Design

2.5D Package

*ISC: Integrated Silicon Capacitor

- 12-Die Monolithic Integration: A single package housing 4 NPU Chiplets + 4 HBM3E Stacks + 4 ISCs
- Neural Cores Cluster: FP8 256 TFLOPS + 64 MB on-chip memory
- Modular Granularity: Bridging independent chiplet granularity with massive parallel package integration

“Lm&@ﬂdl & rebellions_




Seamless Package Scaling via Chiplet Modularity (2/2)

AAdvanced UCle-based Interconnect-topology

ANPU-to-NPU Link
- UCle-Advanced 1TB/s F.D.

2.5D Package

ANPU-to-HBM Link
- HBM-DDR 1.2TB/s

APackage Foundation
- |-CubeS (CoWoS-S equivalent)

*ISC: Integrated Silicon Capacitor & rebellions_



J UCle-enabled Mesh Expansion

AVirtual Monolithic System: Cross-die mesh extension via UCle

[ Physical View ] [ Logical View ]
8x4-mesh x 8 (Two-level Hierarchy) 16x16-mesh (Single Flatten)
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! Neural Cores |
.On Custom Mesh

HBM3E PHY

: Neural Cores [ Compute units are not aware of chiplet
‘on Custom Mesh boundaries. They work together like they

D . reside in 16x16 single mesh.
Isolated

HBMS3E PHY

- Unified Intra-Die Mesh: Seamlessly coupling neural core clusters for on-die communication
- Inter-Die Continuity: UCle-enabled full-chip scale interconnects across multiple chiplets
Software-SeamIss Access: Native load-store semantics for a monolithic-like experience
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UCle-enabled Heterogeneous Integration

AChiplet Reusability: The reserved UCle enabling heterogeneous integration
AlO Expansion: Integration with Ethernet-ready 10 chiplets for cluster scaling

Rebel100s Rebel100

2.5D Package
2.5D Package

I & ALPHAWAVE SEMI

A Qualcomm Company

*ISC: Integrated Silicon Capacitor
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J D2D Interface Realized and Rebel100™ Bring-up Journal

03. TESTABILITY
& RELIABILITY
01. PHY BRING-UP Maximizing link uptime through a 05. APPLICATION
Eye-diagram validation using UCle-standard recovery and End-to-end Llama 3.3 and GPT-0OSS
Destructive Eye (DE). Proprietary D2D Manager IP profiling and system optimization.
- - - -
02. TRAINING
2 STABILITY 04. SoC PERFORMANCE 06. POWER OPTIMIZATION
Ensuring stable connectivity via DMA Bandwidth and Latency Achieving a superior energy-efficiency
Controller-driven training and Non- benchmarking under load. through rigorous validation of LO, L1 and
Destructive Eye (NDE). L2 power state transitions.
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UCle PHY Bring-up Measurement

ADestructive Eye Diagram from PHY only Operation
- Max BER from the Bathtub: 4.5e-52 (UCIe SpeC|f|ed Raw BER 1e—15)

10#: 46
" l
10%: 54

ye Height (V)
‘ ]

16Gbps‘2D Eye dlagram for 64IOs (1 UCIe dvanced
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RBC™: Rebellions’ Proprietary D2D Subsystem (feat. UCle)

RBC™ sSoutho ~ RBC™ South 1 UCleModule & Channel Configuration

PORTO PORT1 P2 P1 | PO | A 2 Sets of UCle Modules in each RBC™

UCle Controller UCle Controller A 2 x64 UCle Lanes Modules within the MMPL
A 2 Data Transaction Ports + 1 Control Transaction Port

UCle PHY|UCle PHY
Module 1 | Module 0

DECAP SHIM

Performance

A Aggregated D2D Bandwidth in 16Gbps: 1TB/s
, A 2 UCle Modules * 2 x64Lanes * 16Gbps * both-way
A Latency 20~30ns (one-way, UCle Flit Format6)

i’f rebellions



RBC™: Lifecycle Management for D2D Interface

ARBC™ Bridging Testability, Reliability and Performance Stability

Chiplet ARBC™ Subsystem Chiplet BRBC™ Subsystem RBC™ Subsystem

/—%/—% A

UCle Subsystems
N . _
—y 1 RBC™Switch UCle Subsystem
RIE
\

Channels

errogl LRI T

Tracking ||Gen

¥

UCle-ADV

e

~Master to Slave Loopback

Dynamic Routing

A Bring-up: Reliable system-level validation via hierarchical loopback paths and real-time transaction tracking
A Deployment: Balanced throughput assurance via dynamic routing despite link speed degradation

i’( rebellions
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Mission-Critical Power Stability

AChallenges
- Power Fluctuation: High-density di/dt surges and TDP scaling lead to unstable power states, throttling PPA
- First-Class Constraint: Shifting power stability from a back-end fix to a First-Class architectural constraint

AHolistic Power Integrity Solutions l e

1. ISC: Integrated Silicon Capacitor, mitigating
voltage fluctuations by optimizaing PDN.

Buioayl / sdAQ

HBM3E PHY

2. Staggered Activation: Strategic PI
enhancement as distributing core activation.

3. Reactive Shield: Ensure reliable operation
through stabilized voltage and thermal
management
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VDD11 (HBM3E) PDNZ

Voltage [V]

J Holistic Power Integrity: ISC (1/2)

Alntegrated Silicon Capacitor (ISC)

Freq [Hz]

ISC

VDD11(1.1V) VDDQ(0.4V) VDD(0.95V)
52.3uF 31.7uF 19.6uF

NPU Die NPU Die
vDDQL (HBMQE Die) PDNZ

Voltage [V]

NPU Die
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HBM3E PHY

PDN Stability: Ensure stable power for HBM3E & NPU by
enhancing PDN integrity

Noise Control: Reduces impedance peaks and suppresses
traffic-induced voltage fluctuations

PP b || L]l
February 17-19,2026 —| |
Santa Clara Conv F;m‘ﬁnf ite :
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Holistic Power Integrity: ISC (2/2)

AHolistic Power Integrity : HBM3E 2D Eye and Performance
8Gbps .6Gps 10Gbps

HBM3E12H Measured Bandwidth

(GB/s) 1280 GB/s

1200

Typical
channel

800

6.4Gbps 8.0Gbps 9.6Gbps

Worst
channel

[_lideal BWw I Measured BW

Santa Clara Conyen&-ibn Center. || :

ChipletSummit. cmln"H I
~  All-ric
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Holistic Power Integrity: Staggered Activation (1/2)

Operating Time

r—o—r 1. Sequential Core Activation

Neural Core 1 Mlnlmlzes peak current and IR drop by
i skewing Neural Core power-up sequences.

Neural Core 6 ) ) )

Stabilizes the PDN by applying multi-level
temporal offsets across both Neural Cores
Sub Neural Core (Level O) and Sub-Neural Cores (Level 1, 2).

Sub Neural Core

3. Dynamic Stabilization

Optimizes the Latency-Stability balance via
post-silicon tuning of activation slopes.

i e T TSI
1 Y‘J‘?‘ ~
- oAl f ! —— |
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Holistic Power Integrity: Staggered Activation (2/2)

ASilicon-Proven Staggered Activation: From Simulation to Implementation

- Validated the staggered activation strategy in a real-world bring-up environment, securing a stable PI
foundation for Al workload performance

’ ;)SMMIT =il §,' i &7 rebellions_



