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IBM Research 
Global Footprint

3,000
researchers

—

100s
of disciplines

—
>150,000
patents granted

6 Nobel Laureates 10 Medals of Technology 5 National Medals of Science 6 Turing Awards
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Mathematics + Information
Ultra-Reliable High-Performance Systems Cognition + Information

AI Systems

Physics + Information
Quantum Systems

Bits

Qubits

Neurons

IBM z16

IBM AI Hardware

IBM Quantum

Hybrid Cloud
Secure, accessible, heterogeneous compute
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The Future of Computing
Intersection of Bits, Neurons, & Qubits



AI & Machine Learning
We’re developing software, middleware, 
and hardware to bring frictionless, cloud-
native development and use of foundation 
models to enterprise AI.

Hybrid Cloud
At IBM Research, we’re designing new 
systems that provide flexible, secure 
computing environments — from bits to 
neurons and qubits.

Quantum Computing
We combine quantum communication and 
computation to increase system capacity, 
and uses a hybrid cloud middleware to 
seamlessly integrate quantum and classical 
workflows.

Science
At IBM Research, we’re tackling some of 
the most pressing challenges across 
computer science, materials discovery, 
climate change, drug discovery, physical 
sciences and sustainability. 

Security
Our pioneering technologies in confidential 
computing, decentralized trust and a secure 
supply chain will enable more secure, zero-
trust infrastructures for all.

Semiconductors
We’re pushing the boundaries of logic 
scaling as well as chiplet technology and 
design, and with an ecosystem of partners, 
we’re moving innovations from our labs to 
the manufacturing line.

IBM 
Research 
Focus 
Areas
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A Durable Legacy of 
World-Class Research 

World’s First 2nm Node Chip

433-Qubit Osprey ProcessorArtificial Intelligence Unit (AIU)

Scanning Tunneling Microscope Watson Wins Jeopardy!

RoboRXN

2022 2022

2021 2020

2011 1986

2023 3D Heterogenous Integration
2022 Artificial Intelligence Unit (AIU)
2021 World’s First 2-nm Node Chip
2016 Quantum Computing in the Cloud
2012 Atomic Imaging and Manipulation
2011 Watson System for Jeopardy
2009 Nanoscale Magnetic Resonance Imaging (MRI)
2008 World’s First Petaflop Supercomputer (@ Los Alamos)
2007 Web-scale Data Mining
2005 Cell Processor (Sony Playstation)
2004 Blue Gene/L
2003 5 Stage Carbo Nanotube Ring Oscillator
2000 Performance Java
1998 Silicon on Insulator (SOI)
1997 Copper Interconnect Wiring
1994 Silicon Germanium (SiGe)
1990 Chemically Amplified Photoresist
1987 High-Temperature Superconductivity (Nobel Prize)
1986 Scanning Tunneling Microscope (Nobel Prize)
1980 Reduced Instruction Set Computing (RISC)
1979 Thin Film Recording Heads
1973 Modern Winchester Hard Disk Drive
1971 Speech Recognition
1970 Relational Database
1967 Fractals
1966 One-Device Memory Cell (DRAM)
1957 FORTRAN
1956 Random Access Memory Accounting Machine (RAMAC)IBM Research / IBM Corporation © 2025



IBM Research produces the 
world’s first 2 nm 
technology node.

45% better performance or 

75% less power consumption 
compared to 7 nm technology.

IBM on Thursday announced another leap 
in miniaturization, a sign of continued U.S. 
prowess in the technology race.
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• Strategic partnership to build advanced semiconductor technology and ecosystem in Japan

• Deploy IBM’s 2nm node technology into market-leading offering 

• Leverage IBM’s long history of successful joint development partnerships in semiconductors

• Rapidus engineers working alongside IBM at Albany Nanotech, at IBM Japan, and in Chitose

Rapidus – IBM Partnership  
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z900
180 nm SOI

z990
130 nm SOI

z9 EC
90 nm SOI

z196
45 nm SOI

z10 EC
65 nm SOI

z13
22 nm SOI

zEC12
32 nm SOI

z14
14nm 
FinFET

z15
14 nm 
FinFET

z16
7 nm 

FinFET

2022201920172015201220102008200520032000

Semiconductor technology is central to IBM’s core infrastructure business: 
The most reliable, scalable, and secure computing system on the planet.

50+ year track record of leading-edge performance and reliability 
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IBM Semiconductors

z17
5 nm 

FinFET

2025



AI Accelerator Integration for IBM Z Systems

67 of the Fortune 100

45 of the world’s top 50 banks

8 of the top 10 insurers

4 of the top 5 airlines

7 of the top 10 global retailers

8 of the top 10 telcos

• Focus:  Secure reliable on-prem inference requirements

• AI accelerator (zAIU) integrated into Telum II processor plus AIU Spyre cards for large models

• Datacenter-class inference performance at 1ms response time

• Enabling real-time data inference for applications such as fraud detection
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IBM Research AIU Family
2018

Gen 1 Core
for DARPA Seedling

14nm Technology
Proof of Concept 

2019

AI HW Center 
Launch

Full Stack 
Ecosystem 

2021

zAIU in IBM’s
System Z

Telum processor

AI accelerator

Core

7nm Technology
Custom Productized SoC 

2022
IBM Research 

AIU Spyre

5nm Technology
PCIe Form Factor

DARPA-funded

Innovation: Computation with less bit movement

Value: More efficient AI hardware
IBM Semiconductors | © 2025 IBM Corporation 

2024
IBM Research 
AIU NorthPole

12nm Technology
VPX Form Factor

AFRL-funded
2023

IBM Research 
Analog AI

DARPA-funded



AIU NorthPole

Brain-inspired accelerator chip 
that supercharges edge AI by 
working faster with far less power

Neural Inference at the Frontier of Energy, Space, & Time
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IBM AIU:  
Packaging 
Toward the Next 
AI Accelerators

Key technology enablement:

• State-of-the-art foundry 
CMOS

• State-of-the-art silicon-
verified IP blocks for 
support functions (memory 
controllers, I/O interfaces)

• State-of-the-art advanced 
packaging including 
chiplets

AIU SoC
Optimized for FM Inference

Leverages novel multi-precision inference 
architecture for energy efficiency and low latency

291mm2 
5nm SoC

2.5D Vision

Optimized for FM Inference, Fine-Tuning, & 
Training

Adds HBM for increased performance

Chiplet Vision

Optimized for future very large FM Inference + 
Fine-Tuning + Training

Adds chiplet technologies for rapid development 
cycles and cost competitiveness

AI Core IO/PHY

Interposer
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Engaging with IBM AIU

Today
On-Ramp with

AIU Spyre

Begin development of 
models and workflows 

to handle business-
specific workloads 

using proven product
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Tomorrow
Access to

AIU Roadmap

Leverage and 
benchmark enhanced 

performance from next-
generation chiplet-
based accelerators

Path Forward
Custom Systems in 

Package (SiPs)

License AIU and 
build out bespoke 

application-specific 
hardware with 
minimal NRE

Chiplets

HB
M

HB
M

HB
M

HB
M

Advanced Package

Chiplets

Advanced Package



Co-Packaged Optics
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Closing the gap between 
large-scale compute nodes 
at the speed of light

• 80x higher bandwidth 
than today’s chip-to-chip 
communication

• Lowers costs for scaling 
generative AI:

• Extends length of data center 
interconnect cables from ~1 to 
100s of meters.

• 5x power reduction over 
mid-range electrical 
interconnects

•Results in 5x faster AI training



IBM Quantum

Advances beyond classical 
computing to solve problems 
too complex for current 
computers.

US President Joe Biden listens to IBM CEO Arvind Krishna as he tours the IBM facility in 
Poughkeepsie, New York, on October 6, 2022. (Photo by MANDEL NGAN/AFP via Getty Images)

A critical technology area that will 
transform nearly every industry 
dependent on speed and 
processing power, from 
agriculture and financial services 
to health care and defense.
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Known Applications

Simulating Nature
– Physics
– Chemistry
– Materials Science

Data with Complex Structure
– Machine Learning
– Ranking in groups
– Factoring

Other (non-exponential) 
– Sampling and Monte-Carlo 

problems
– Optimization
– Risk analysis and option 

pricing

17
Problems 
we can 
address 
today 
classically

Problems we 
can’t adequately 
address today

Problems we hope to 
address with quantum 
plus classical computing
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Why Quantum?



Quantum industry 
use cases

18

A leading insurance company

A Leading Global Technology & Services Company

A Leading Global Consumer Products Company

Search and 
optimization

Data with 
complex structure

Simulating 
nature
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