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Delivering Multi-Generational 
Custom AI Accelerators

2014                                                          2021 2024–2025
2026 & 

Beyond
2022–2023

over the Past Decade
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Consumer-AI XPU Complexity and Performance Continuously Increasing
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F (Complexity)  =  {Compute Performance,  Network Bandwidth,  Memory Bandwidth,  Power Delivery,  Thermal Integrity,  Mechanical Reliability} 

2014 2016 2018 2020 2022 2024 2026 2028

XPU Complexity
Size of the bubble = Complexity of the XPU
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Logic & SRAM 

Scaling Slowing Down

Performance & Power 

Scaling Continues

Process Technology Trends Create Challenge for XPU Designers

4

1 2 3 4

P
e

rf
o

rm
a

n
c
e

1 2 3 4

P
o

w
e

r

1 2 3 4

L
o

g
ic

 S
c
a

lin
g

1 2 3 4

S
R

A
M

 /
 I

O
 S

c
a
li
n
g



Copyright © 2024 Broadcom.  All Rights Reserved. The term “Broadcom” refers to  Broadcom Inc. and/or  its subsidiar ies.|

3.5D XDSiP Enables Computing Performance Growth
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Planar growth is limited by 

silicon reticle, interposer, and package sizes

2.5D XPU ASIC 3.5D XPU ASIC
Advanced Si Node

Cost-Efficient Node

Increased Content

Smaller Interposer and Package

Reduced Cost

Improved Power / Performance

Lower Warpage
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Metrics Face to Back Face to Face

D2D Signal Density Limited by TSV density 7x available signal connections through HCB

D2D Signal Performance Higher parasitic loading Shorter signal routing, higher performance

Design Flexibility
Reduced options for Die-to-Die 

connection data paths

High flexibility to split ASIC architecture between 

top & bottom dies

Face-to-Face 3.5D Allows Greater Density and Higher Performance
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3.5D XDSiP    Custom XPU Developments 
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3.5D XDSiP #1

• 3x Top on 1x Bottom, 1x I/O Chiplet

• 6x HBM3, 100G, D2D PHY

• 2x 3D stacks, 2x I/O Chiplets

• 8x HBM4, LPDDDR5, 200G, D2D

• 2x 3D stacks, 2x I/O Chiplets

• 12x HBM3, 100x100 package

3.5D XDSiP #2 3.5D XDSiP #3

3.5D XDSiP #4

• 4x 3D stacks, 1x I/O Chiplet

• PCIe, DDR, D2D

3.5D XDSiP #5 3.5D XDSiP #6

TM
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Broadcom
3.5D XDSiP

Key Points

Industry's First Face-to-Face 3.5D for Next Gen XPUs
1

Multiple 3.5D XPUs in Development with Production in 2026

Increased Performance and Efficiency at Lower Cost

Breaking Through Scaling Barriers with >6000mm2 of Si and 

12 HBMs
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