
 

 

THE SNAPDRAGON AI JOURNEY 

PREPARING FOR THE NEXT LEAP AHEAD. 

Qualcomm Technologies, Inc. (QTI) has been researching, developing, and shipping AI 

acceleration on their Snapdragon processors for the past decade. QTI’s state-of-the-art 

AI technology is born from smartphones. It leverages its expertise and leadership in 

performance and performance/Watt, then scales and deploys it into other Qualcomm 

products, from smartphones to automobiles and data centers. Qualcomm will soon host 

its annual Snapdragon Summit in beautiful Maui, Hawaii, and we expect new AI 

capabilities will permeate the event. After all, Qualcomm AI Research has recently 

touted eight “AI Firsts”, so there are good reasons to expect something exciting is 

coming. 

To understand the directions Qualcomm may take, we thought it might make sense to 

walk through what Qualcomm has already developed and see what we can glean from 

its approach. While the mobile phone users of Snapdragon-based handsets are 

accustomed to a premium experience, they are likely unaware of how many of these 

practical and fun features are enabled by AI. 

A LOOK BACK 

Let’s start at the beginning, considering the recent Qualcomm AI Engines were 

relatively modest. In 2007, Qualcomm decided that adding a digital signal processor 

(DSP) to its mobile application chip could significantly increase performance and 

support modem functionality. By introducing the Snapdragon S1, Qualcomm included a 

DSP to add modem support for 2G and 3G communications directly on the same chip 

running the OS and user application. Then in 2012, the Snapdragon S4 Pro included 

another DSP that provided digital audio support, with up to four microphones and five 

speakers. While that may have been overkill for a mobile phone, Qualcomm engineers 

gained experience and a deeper understanding of the DSP and realized that the 

concept could be extended considerably.  

In 2015 Qualcomm made a big step forward, announcing that the new Snapdragon 820 

would include the first dedicated mobile Qualcomm AI Engine to support 4G 

communications, imaging, audio, and sensor operations. Users didn’t know they were 

“doing AI.” They just knew that their images were better when at their best, AI was 

invisible.    

The journey to true on-device AI processing was beginning to build momentum, 

especially with the addition of a tensor accelerator to the Qualcomm AI Engine in the 

Snapdragon 855 in 2018, along with 5G, which itself requires significant AI processing 
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both in base stations and on the device. Then with the 865 a year later, Qualcomm 

expanded the use cases for on-device AI to include AI Imaging, AI Video, AI Speech, 

and Always-on sensing hub, now supported by two tensor cores. 

Finally, in 2021, the 7th generation Qualcomm AI Engine was announced in the 

Snapdragon 8 Gen 1 mobile platform. Qualcomm introduced a new Hexagon processor 

architecture called fused AI-accelerator architecture. It added support for AI gaming, 

antenna turning, and an always-sensing camera use cases enabled by the Qualcomm 

AI Engine. And in 2022, Qualcomm coalesced the various components of its software 

into the Qualcomm AI Stack, laying the foundation for domain-specific SDKs.  

 

A LOOK AHEAD 

While Qualcomm is being mum as usual ahead of the upcoming Snapdragon Summit, 

we can speculate on what we might hear in November. First, we think AI will emerge as 

a pervasive theme at this event, with AI leaving its mark with impressive use cases such 

as real-time language translation in audio. Xiaomi has already demonstrated this 

capability, and we could expect others to follow their lead. We wouldn’t be surprised to 

see more tensor cores and technologies that could improve support for transformer 

networks for natural language processing and the next big thing in AI. 

CONCLUSIONS 

AI is becoming ubiquitous and a bit transparent. As a new way to program, AI 

unleashes solutions to previously unsolvable problems and new capabilities. The 

transformation is incredibly impactful on mobile devices. Qualcomm AI Research has 

begun to enable on-device AI solutions within the power, size, and cost constraints 

every mobile phone manufacturer must live within.  

It’s going to be a fun ride. 
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IMPORTANT INFORMATION ABOUT THIS PAPER  

AUTHOR: Karl Freund, Founder Cambrian-AI Research 

INQUIRIES:  

Contact us if you want to discuss this report, and Cambrian-AI Research will respond 

promptly.  

CITATIONS  

This paper can be cited by accredited press and analysts but must be mentioned in the 

context, displaying the author's name, title, and "Cambrian-AI Research." Non-press 

and non-analysts must receive prior written permission from Cambrian-AI Research for 

any citations.   

LICENSING  

This document, including any supporting materials, is owned by Cambrian-AI Research. 

This publication may not be reproduced, distributed, or shared without Cambrian-AI 

Research's prior written permission.  

DISCLOSURES  

This document was developed with Qualcomm Technologies Inc. funding and support. 

Although the paper may utilize publicly available material from various vendors, it does 

not necessarily reflect the positions of such vendors on the issues addressed in this 

document. 

DISCLAIMER  

The information presented in this document is for informational purposes only and may 

contain technical inaccuracies, omissions, and typographical errors. Cambrian-AI 

Research disclaims all warranties as to the accuracy, completeness, or adequacy of 

such information and shall have no liability for errors, omissions, or inadequacies in 

such information. This document consists of the opinions of Cambrian-AI Research and 

should not be construed as statements of fact. The views expressed herein are subject 

to change without notice.   

Cambrian-AI Research provides forecasts and forward-looking statements as directional 

indicators, not as precise predictions of future events. While our forecasts and forward-

looking statements represent our current judgment on the future, they are subject to 

risks and uncertainties that could cause actual results to differ materially. You are 

cautioned not to rely on these forecasts and forward-looking statements, which reflect 
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our opinions only as of the date of publication of this document. Please keep in mind 

that we are not obligating ourselves to revise or publicly release the results of any 

revision to these forecasts and forward-looking statements in light of new information or 

future events.  

©2022 Cambrian-AI Research. Company and product names are used for informational 

purposes only and may be trademarks of their respective owners.  
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