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CTF Introduction

The CTF model of ICV TAnK helps the public understand the development of cutting-edge technology fields and 
corresponding companies. Cutting-edge technology has many characteristics such as un-converged technology routes, 
high uncertainty in technology development, and early stage of commercialization promotion. With the continuous 
development of technology, a reasonable model is needed to evaluate the company, and form a consensus on the 
comprehensive evaluation of cutting-edge technology suppliers in specific periods.

The CTF model consists of four differently-sized fan-shaped regions and three-dimensional coordinates. The horizontal 
coordinate is the Maturity of Technology (i.e. the technology, R&D, team), the lateral coordinate is the Commercialization 
of Technology (i.e. the revenue, customer, application case), and the vertical coordinate is the Enterprise Heritage (i.e. 
the elements that the supplier has accumulated over the long-term operation that can help the development of the 
enterprise). The CTF model divides suppliers into the following four fans according to their comprehensive performance 
in three dimensions: Pilot, Overtaker, Explorer, and Chance-seeker.

As emerging technologies are in a period of rapid growth and have high uncertainty, the CTF diagrams for each sub-
field need to be updated on a regular basis.

The purpose of the supplier evaluation is to provide information on the current state of the company to the purchasing 
party and wide-ranging industry participants (such as investment organizations) to aid decision making. The Cutting-
edge Tech Fan (CTF) model of future technology evaluation is used to assess suppliers from multiple dimensions 
including technology (including technology readiness and R&D technology reserves), market (market development and 
market share), and comprehensive accumulation of the enterprise.
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Scoring guidelines for the CTF model

Maturity of 

Technology

Commercialization 

of Technology
Hidden Attribute
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Maturity of 
Technology

Technology: the leading position of a vendor’s technologies and/or terminal 
products. The evaluation indicators, which can be provided by both direct 
selling and distribution selling, including product's technical indicators, 
performance, quality, reliability, etc.

Team: with the technical background, influence, creativity, and output efficiency 
of the vendor's core technical team members, they can effectively carry out the 
transformation of technological achievements and accelerate the iteration of 
technology, keeping the technology at a high level of competitiveness.

Research & Development Input: the vendor obtained the fundings from the 
external support and the accumulations that were generated by itself, which 
allow the vendor investing on developing the new technologies, so as to build 
up the technical barriers.

Innovation: coordinating various resources, technologies, and capital owned by 
vendor ensures that, the vendor owns better capabilities to carry out 
investments, resource synergies, and strategic defense or attack.

Technology Strategy: the vendor has deep understandings of the technology 
and product in the relevant technical field and owns clear strategy plan. Based 
on the strategy plan, the vendor specifies the roadmap of technology and is 
able to fulfill its commitments.
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Commercialization 
of Technology

Market Understanding: the supplier has a good understanding of the 
customer's requirements through customer feedbacks and market trends, then 
the supplier transforms these into products and services. Specifically, the 
supplier is able to develop and deliver the appropriate products in accordance 
with the customer's phased demands, with continuous improvements in cost, 
performance, and service.

Marketing Strategy: the supplier has a clear marketing strategy, which is 
consistently communicated within the organization and through the external 
marketing channels. The core goal of the supplier's marketing execution is to 
influence customers' cognition and recognition of its brand, business, and 
products. Such core goals can be achieved through targeted plans and 
strategies, which is driven by a combination of advertising, campaign and 
thought leadership.

Business Model: the supplier offers products or services that meet the needs of 
the customer and create value for them. This operation system is logical and 
feasible, so as to ensure the sustainable development of the business.

Vertical/Industry Matching: the supplier assembles the necessary resources, 
technologies, and products to meet the particular needs of each market 
segment (including vertical markets); develops products and services in a 
targeted manner and make value propositions.

Customer Evaluation: the supplier proactively invites customers to evaluate their 
experience with new products and uses this feedback to  establish, develop and 
administer customer relationships, as well as  improve its products and services. 
Specifically, this includes the achievement of the performance targets of the 
new technology products, the technical support program (and its quality), the 
satisfaction of the demand fulfillment, and the timeliness of service. Copyright  2023 by ICV TAnK. 
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Hidden Attribute

Technology Influence: the technology providers are able to deliver values that 
reflect their commitment to privacy protection, empathy, equality and 
inclusiveness. Their values can lead to the sharing of diversified technologies, 
resulting in technology equalities.

Overall Viability: the technology providers have been able to maintain  healthy 
financial positions by relying on their commercial success and  operating 
activities over the past years. They show their abilities that allow them to survive 
when facing the uncertainties of the relevant market and technological 
environment, which does not include the survival model that is mainly relying 
on the external financing.

Market Reputation: a company's reputation is a collection of characteristics that 
reflect its past behavior. It can be expressed by the emotional response of 
customers, investors, employees and the general public towards the 
corporation, it also includes the subjective perception of a organization's 
features.
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CTF

Companies in this sector are characterized by their 

large scale, and they have accumulated a lot of 

experience in the development of previous 

technology tracks, which has laid a solid foundation 

for them to enter new frontier technology fields. They 

have the ability and resources to lead a new wave of 

cutting-edge technologies and have the potential to 

have a profound impact on the future direction of the 

industry.

Pilot
Companies in this sector have begun to take shape 

after a period of development, they get advantages 

out of their powerful research and development 

strengths. Because of their bunch of buildup about 

particular technologies, it's reasonable to expect that 

these companies could 'be promoted' to the Pilot 

sector in the future.

Overtaker

Companies in this sector has a keen business sense. It 

is a newly established company in the industry, so its 

size is small, but its founding team members have 

certain resources for the company to develop in the 

new track. There is currently no engineering 

prototype of the product, and no or little marketing.

Companies in this sector have relatively small scale, 

however, it embarked on the emerging technology 

development track earlier. The development of the 

particular technology is still at early stage. Compared 

to Pilot and Overtaker, they usually fall short in terms 

of overall technical strength.

Chance-
seeker

Explorer
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List of Exhibits

Exhibit : Superconducting Quantum Computing

Exhibit : Trapped Ion Quantum Computing

Exhibit : Photonic Quantum Computing

Exhibit : Neutral Atom Quantum Computing

Exhibit : Dilution Refrigerator for Quantum Computing

Exhibit : Quantum Key Distribution 

Exhibit : Quantum Random Number Generator

Exhibit : Quantum Clock

Exhibit : Quantum Magnetic Measurement

Exhibit : Quantum Gravity Measurement 

……

Copyright  2023 by ICV TAnK. 
This work may not be reproduced or distributed in any form or by any means without express written permission of the publisher.



CTF –
Trapped Ion 

Quantum
Computing YaoZheng

Quantum
QUDOOR

HY Qubit

Universal Quantum

Oxford Ionics AQT

EleQtron

IonQ

Quantinuum
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Typical Enterprise Analysis-Pilot of Trapped Ion QC
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IONQ is known for developing large-scale and high-performance 

quantum processors. They launched the IonQ Forte (32-qubit) in 

2022, the powerful quantum computer available via the cloud. 

IONQ plans to develop more powerful processors with hundreds 

or thousands of qubits, and by 2023, deploy rack-mounted 

modular quantum computers for networked datacenter use. 

Leveraging their proprietary technology using individual atoms as 

qubits, IONQ offers access to their processors through major 

cloud platforms. 2022,They secured a $13.4 million contract with 

the U.S. Air Force Research Lab for quantum computing hardware 

research. Key advantages include Forte's breakthrough, 

proprietary atom-based qubits, cloud access, roadmap for 

scaling, and collaboration with the U.S. Air Force.

Quantinuum launched a new processor named H2 in May 2023, 

featuring 32 fully-connected, high-fidelity qubits and an innovative  

architecture for improved connectivity. Quantinuum showcases 

impressive achievements, such as demonstrating a 32-qubit state, 

highlighting advancements in entanglement and topological 

quantum information processing. Their System Model H2 

leverages all-to-all connectivity, qubit reuse, mid-circuit 

measurement with conditional logic, and industry-leading high-

fidelity qubit operations. It also demonstrates scalability potential 

and sets new records in Quantum Volume, with H2 launching at a 

Quantum Volume of 65,536. Quantinuum has a solid customer 

experience and support system that provides access, education 

and training to quantum computing users.



Typical Enterprise Analysis-Overtaker of Trapped Ion QC
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HY Qubit led by Professor Duan Luming, a pioneer in trapped ion 

quantum computing. HY’s first-generation room-temperature 

trapped ion quantum computer HYQ-A37 can provide up to 37 

qubits of quantum computing power, achieving programmable 

universal quantum gate set and adiabatic quantum computing. 

The system has reached the world-leading level in terms of qubit 

scale, addressing accuracy, gate fidelity and system stability. Hy 

also could independently design and customize trapped ion 

systems and can provide users with a variety of internationally 

leading trapped ion architectures. HY is a trustworthy and 

promising trapped ion quantum computing company, and its 

product HYQ-A37 will be a competitive and potential trapped ion 

quantum computer. 

AQT is a rapidly growing company in trapped ion quantum 

computing. In 2021, they launched PINE, the world's first 

quantum computer that fits into a standard 19-inch rack. They 

plan to develop more powerful processors with hundreds or 

thousands of qubits in the coming years. In 2022, AQT 

introduced ROWAN, a laser light control system supporting up 

to 50 qubits, and in 2023, they plan to launch BEECH, an ultra 

low drift optical reference for quantum applications. AQT's 

proprietary technology utilizes individual atoms as qubits and 

offers access to quantum processors through major cloud 

platforms. They demonstrate market understanding, 

operational capability, and participate in EU Flagship project 

MILLENION for building a quantum internet ecosystem.



Typical Enterprise Analysis-Explorer of Trapped Ion QC
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In 2022, QUDOOR launched QuECO, the first developer relations 

program in China, to cultivate a quantum computing developer 

community. In 2022, they also achieved a breakthrough by developing 

the QuSoil quantum measurement and control system, providing an 

independent and scalable platform for trapped ion quantum 

computing. Additionally, In 2023, QUDOOR introduced the AbaQu 1.0 

trapped ion quantum engineering machine, showcasing their 

engineering capabilities and innovation potential. They further 

enhanced their technology with the engineered trapped ion cryogenic 

vacuum system and modular cryogenic trapped ion, enabling efficient 

integration and operation of trapped ions. QUDOOR 's advancements 

position them fostering development and pushing the boundaries of 

trapped ion quantum computing technology.

Universal Quantum‘s technology is based on six pillars 

and has received funding from the German and UK 

governments.In November 2022, Universal Quantum 

secured a contract worth €67 million to build a fully 

scalable trapped ion quantum computer. Additionally, 

Universal Quantum won the Institute of Physics Business 

Award in October 2022, further solidifying their leading 

position in the field of trapped ion quantum 

computing.They are driving the development of trapped 

ion quantum computing technology through their 

innovation and engineering capabilities and are 

expected to make even greater breakthroughs in the 

coming years.



Typical Enterprise Analysis-Chance Seeker of Superconducting QC
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.YaoZheng Quantum aim to design and customize trapped ion 

systems and popularize quantum computing hardware, solve 

general quantum algorithms, promote quantum cloud 

computing, and strive to become an excellent quantum 

computing company. Yaozheng Quantum’s advantages lie in its 

use of identical qubits based on ions, which can reduce 

computational errors. Yaozheng Quantum also has high-quality 

quantum control and measurement systems and can provide 

users with various trapped ion architectures and supporting 

equipment. Yaozheng Quantum is a  promising trapped ion 

quantum computing company that will have his own unique 

innovations and advancements in the future as technology 

evolves.

Oxford Ionics is developing high-performance quantum 

computers using trapped-ion technology and noiseless 

electronic qubit control. In 2023, Oxford Ionics raised £30 

million in Series A funding from leading quantum and tech 

investors. Oxford Ionics also demonstrated a trapped-ion 

processor with high-fidelity gates and long coherence times. 

Oxford Ionics’ unique advantage is its use of proprietary and 

patented Electronic Qubit Control (EQC) system that eliminates 

the need for expensive and complex lasers typically used in 

trapped-ion systems. Oxford Ionics’ distinctive feature is its 

integration of its quantum processors with standard 

semiconductor production lines, enabling scalability and 

reliability of its quantum chips.



CTF for Quantum Computing
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Customized Research Report

Our research team is deeply rooted in the Quantum Information Technology industry, boasting a continually updated 

and extensive database. Leveraging our vast experience, we provide insightful consulting services tailored to industry-

specific needs. We are committed to remaining at the forefront of technological innovation, staying informed about 

the latest trends, and delivering relevant and actionable solutions for our clients.

Consulting Services Long Term Subscription Industry Analysis

Explore Our Services

Investment Insights
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Disclaimer

The opinions expressed in this report strive to be independent and objective, and do not constitute any advertisement. The data in this report 

are mainly public information, as well as the collation of public data.

The copyright of this report is owned by ICV TAnK. Any other form of use or dissemination, including but not limited to publications, websites, 

public accounts or personal use of the content of this report, needs to indicate the source.

When using the content of this report, any quotation, deletion and tampering against the original intention of this report shall not be carried 

out. Without written permission, any institution or individual shall not reproduce, reproduce or publish in any form. If consent is obtained for 

quoting, reprinting, and publishing, it must be within the scope of permission. Those who use this report in violation of regulations shall bear 

corresponding legal responsibilities.

The purpose of citing data, events and opinions in this report is to collect and summarize information, and it does not mean that we agree 

with all of their opinions, and we are not responsible for their authenticity.

This report involves dynamic data, expresses the situation as of the time of publishing, and does not represent the future situation.

The information or opinions expressed in this report do not constitute investment advice, please refer with caution.
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At ICV, we are passionately curious about new technologies and strive to deliver the most robust 

market data and insights to help our customers make informed strategic decisions.

We bring together deep intelligence across a wide range of capital-intensive industries and markets. 

By connecting data across variables, our analysts and industry specialists present our customers with 

a comprehensive view of their world.

This is the benefit of the new intelligence. We are able to isolate cause and effect, risk and 

opportunity in new ways that empower our customers to make well-informed decisions with greater 

confidence.

5250 Fairwind Dr. Mississauga, Ontario, L5R 3H4, Canada

(+1) 929 530 5901

infer@icvtank.com

Contact Us
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