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• Patenting in the field of Quantum Computing (QC) has exploded over the last three years.
• QC patent family publications are projected to increase by 430% between 2014 and 2017.

• The most talked about companies in the field are D-Wave Systems, IBM, Microsoft, Google, and Intel, but Google 
and Intel have much smaller portfolios than the other three companies, and could be interested in acquisitions.

• IBM is building an enormous portfolio in the QC space, primarily in Qubit Technologies, and Hardware, and 
have had the most patent families published in the last two years.

• Northrup Grumman, and HP are two American companies who also have substantial patent portfolios in the QC 
space, and might make excellent partners, or patent acquisition targets as consolidation begins when the 
market grows.

• Nokia/Alcatel, NEC, and Honeywell are also companies that have published, or are projected to publish a larger 
than average number of patent families in QC over the past two years.
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• While American companies are often discussed as leaders in the QC field, there are a number of Japanese 
companies that have also invested heavily in QC including NTT, Hitachi, Toshiba, Fujitsu, and Sony.

• Chinese organizations are patenting at an accelerated rate, and they are primarily interested in cryptology.

• University backed start-ups are a significant source of potentially valuable patents, and portfolios. MIT, Yale, 
Harvard, and Stanford portfolios, or start-ups associated with them will be likely acquisition targets as the 
market grows, and larger players are looking to solidify their positions.

• Other smaller companies to consider for partnerships, or patent acquisition opportunities include: Quantum 
Circuits (Yale driven start-up), Magiq Technologies, Qucor, Element 6, Rigetti Computing, and 1QB Information 
Technologies.
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• Patenting in the field of Quantum Computing (QC) has exploded over the last few years
• QC patent family publications are projected to increase by 430% between 2014 and 2017 

• This exponential growth can be equally attributed to patent publications in the Qubit Technology, and Hardware 
categories

• Within the Qubit Technology category the explosive growth is being driven by patenting in the Super Conducting Loop 
method of generating qubits for QC
• Quantum Dot methods are also projected to see significant growth in 2017

• Within the Hardware category patenting growth is coming primarily from quantum circuits, and generic quantum 
hardware applications
• Patent publications in logic gates and photon technologies are also projected to see growth in 2017

• The majority of the QC innovations are coming from the United States, but Chinese patent publication are rapidly 
increasing
• Japan traditionally had the second largest collection of QC patent families,  but China surpassed them in 2014
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• D-Wave Systems has the largest collection of patent families associated with QC, and it is projected to grow 
significantly in 2017
• IBM has the second largest portfolio, but is projected to have almost twice as many family publications in 2017 

than D-Wave Systems
• Microsoft, NTT, and Northrop Grumman round out the top five corporate assignees
• HP comes in at number seven in count of patent families, but they look to be scaling back their patent filings
• Nokia/Alcatel, Honeywell, and Google standout among the top companies with a large increase in family 

publications since 2016

• Besides IBM, D-Wave Systems, Nokia/Alcatel, Honeywell, and Google, Microsoft, Northrup Grumman, NTT, Hitachi, Toshiba, 
and Boeing comprise the list of companies with the highest number of patent family publication since 2016

• Generally speaking, the top American companies are primarily focused on Qubit Technologies, and Hardware, and less 
on Applications compared to the Japanese companies who are mainly focused on Hardware components
• D-Wave is an exception with more families associated with Applications than Hardware
• Considering Qubit Technologies IBM has the most diversified portfolio, but the highest interest in Superconducting 

qubits. D-Wave and Google are also interested in this area while Microsoft is betting on Topological qubits
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• When the major Japanese companies file on Qubit Technologies they are more likely to be interested in Quantum dot 
qubits, followed by Superconducting qubits

• Many of the top Japanese patent families are related to general quantum hardware and devices, which differs from the 
top U.S. firms who are more focused on individual components like circuits, logic gates and manufacturing techniques 
from a hardware perspective

• Intel is another major corporation that is heavily invested in quantum computing, but they are not very active from a 
patenting perspective as they have just five patent families
• They do however cite a significant number of patent families found in this study in their patents related to 

tangential technologies

• A company interested in competing with IBM should have a closer look at the Northrup Grumman portfolio
• While significantly smaller than IBM the Northrup portfolio covers some of the same areas



www.patinformatics.com

©All	rights	reserved.	Not	for	reproduction,	distribution	or	sale.

• Executive Summary

7

• Some smaller companies that emerged as potentially interesting in this study include: Quantum Circuits (Yale driven 
start-up), Magiq Technologies, Qucor, Element 6, Rigetti Computing, and 1QB Information Technologies

• MIT is currently very active in quantum computing from a patenting perspective, having five applications published 
through the first six months of 2017
• Other recently active Western Universities include Harvard, Yale, WARF, New South Wales, Oxford and Univ. of Michigan
• Stanford, and Univ. of California also have reasonably sized portfolio, that are cited frequently, and are a little older

• Chinese Universities make up six of the top 13 positions when looking at the largest number of patent family 
publications over the last two years, and more than half of the total number of University patent families in that period

• The following companies score well when looking at their forward citations considering their portfolio and family size, 
and average age: Northrup Grumman, HP, Hitachi, Fujitsu, Sony, Mitsubishi, Magiq, Qucor, Element Six, MIT, and Harvard

• US Government labs patent most frequently in the QC space followed by Japan, which has not published recently, and 
China who is projected to have as many publications as the US in 2017
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• The field of quantum computing has seen 
exponential growth over the last two 
years. This is projected to continue 
through 2017.

• Since 2014 the count of patent families 
is projected to increase by 430% by the 
end of 2017.

• The jump in the number of patent 
families in 2003 was driven primarily by 
documents related to qubit technologies, 
followed by hardware type and 
applications.

• Publications related to qubit technology 
and hardware have seen the greatest 
amount of growth over the period of 
rapid expansion that began in 2015.

Note:	Based	on	1,455	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category;	Currently	206	documents	for	2017.
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• Super-conducting qubits have been the 
main industry focus in terms of qubit 
technologies since 2002.

• For 2017 the number of publications 
related to super-conducting qubits is 
projected to be double the number of all 
other qubit types combined.

• Quantum dot qubit technology has 
historically been an area of strong 
interest and is projected to see a 
significant increase for 2017.

• Topological qubits and diamond 
vacancies technologies both project to 
decrease while families relating to ion 
trap qubits continues steady growth that 
began in 2015.

Note:	Based	on	402	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category;	Currently	60	documents	for	2017.
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• Patent families related to quantum 
circuits, and generic quantum hardware 
applications (other hardware) have seen 
the greatest increase over the last two 
years followed by publications 
addressing logic gates and photon 
generators.

• The other hardware category is 
composed primarily of records related to 
generic quantum information processing 
systems, generic quantum computing 
devices, and semiconductors.

• Manufacturing techniques had seen 
increases similar to those in logic gates 
and photon technologies since 2015 but 
looks to be leveling off in 2017.

Note:	Based	on	976	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category;	Currently	135	documents	for	2017.
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• The U.S. patent families follow a 
similar growth curve as the 
quantum computing industry as a 
whole, showing an increase in 2003 
followed by exponential growth 
beginning in 2015.

• While Japan has a greater total 
number of publications where they 
are the listed as the priority country, 
China overtook Japan in 2014 on a 
yearly basis, and is projected to 
grow at a rate of more than twice 
that of Japan for 2017.

Note:	Based	on	1,416	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country.

• Quantum Computing Patent Families by Priority Country and Year
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• All of the top assignees, except HP, and Hitachi 
are projected to see a massive surge in family 
publications in 2017.

• D-Wave Systems has the largest and one of the 
longest standing portfolio of quantum 
computing patent families in this study. 

• While IBM‘s current portfolio is second in size to 
D-Wave, they project an explosion in families for 
2017, doubling that of D-Wave for the year.

• Microsoft has been increasing the number of 
patents in their collection steadily since 2015.

• Northrop Grumman, Toshiba and NTT both 
project growth for 2017 .

• Hewlett Packard showed a strong interest in 
quantum computing patenting between 2005 
and 2010 however they only have two 
publications since 2015.

Note:	Based	on	540	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	
Currently	85	documents	for	2017.	

• Quantum Computing Patent Families by Top Companies
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• Due to the rapid growth in the field of 
quantum computing over the last few 
years, looking at the top companies since 
2016 gives a better view on the 
companies active now. IBM overtakes D-
Wave Systems by a substantial margin in 
this metric, followed closely by Microsoft 
and Northrop Grumman.

• Google is closer to the top of the list in 
this view as well due to all of their work 
published in the last two years.

• Some smaller emerging companies also 
make the list now such as 1QB 
Information Technologies and Rigetti & 
Co.

Note:	Based	on	213	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	
Currently	115	documents	for	2017;	Company	totals	include	2017	projections.
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• D-Wave Systems has the largest 
collection of patents and also a very 
high number of citations unlike NTT, 
Microsoft and IBM who also have 
large collections but a limited 
number of forward citations.

• HP has a very interesting portfolio 
based on its smaller size but high 
value of forward citations and also 
the fact that they are no longer 
showing an interest from a 
patenting perspective in this area. 
Qucor is similar to HP in this 
respect.

Note:	Based	on	676	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	

Quantum	Computing	Industry	Citation	Analysis	of	Top	Companies	and	Universities	
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• Looking at D-Wave Systems 
portfolio they tend to focus on qubit 
technology and applications more 
than hardware, though they still 
have a fair number number of 
hardware patent families.

• IBM and Microsoft on the other 
hand show more interest in qubit 
technology and hardware, and less 
focus on applications.

• Google has a younger, smaller 
portfolio overall, but currently they 
seem to be investing in all three 
categories.

Note:	Based	on	517	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category.

0

20

40

60

80

100

120

D	Wave	Systems IBM Microsoft Google

Qubit Hardware Application



www.patinformatics.com

©All	rights	reserved.	Not	for	reproduction,	distribution	or	sale.
16

• D-Wave Systems and IBM are both 
invested in super-conducting qubit 
technologies.

• While Microsoft has shown interest 
in super-conducting technologies, 
they are clearly focused on 
topological qubit technologies. In 
fact, there are only 28 patent 
families in this study related to 
topological qubits and 25 are 
owned by Microsoft.

• Google has two publications dealing 
with qubit types and both are in 
super-conducting technologies.

Note:	Based	on	169	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	

Quantum	Computing	Industry	Leader’s	Portfolio	Breakdowns	by	Qubit	Type

0

10

20

30

40

50

60

70

80

D	Wave	Systems IBM Microsoft Google

Super-Conducting	Loops Quantum	Dots Ion	Trap Topological	Qubits Diamond	Vacancies



www.patinformatics.com

©All	rights	reserved.	Not	for	reproduction,	distribution	or	sale.
17

• D-Wave Systems focus in hardware 
mainly centers around circuits and 
manufacturing techniques.

• IBM also has strong interest in building 
quantum circuits however they are 
invested in all other areas within the 
hardware category.

• Microsoft has four times as many 
publications related to logic gates than 
the other three companies combined. 
They are also interested in circuits.

• Google‘s limited portfolio is made up 
primarily of generic quantum chips.

Note:	Based	on	232	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	

Quantum	Computing	Industry	Leader’s	Portfolio	Breakdowns	by	Hardware	Type
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• Quantum Computing Patent Families Spatial Concept Map by 
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• D-Wave has a high concentration of their 
portfolio in super-conducting technologies, it’s 
clear from this map that their other focus area is 
in the computing and graphing applications 
area where they are the dominant player of the 
four major companies.

• IBM also has a nice concentration in super-
conducting technologies and they are the only 
one of the big four that has shown interest in 
diamond vacancies and ion trap qubit 
technologies. IBM is leading the way in 
waveguides and logic gates shown by their 
dense clustering in that space.

• Microsoft is the only company working with 
topological qubit technologies and they are also 
heavy into circuit hardware. Microsoft also 
shows the most range in terms of application 
interests with dispersion throughout that area.

• Google is clearly lagging behind from a 
patenting perspective.

Note:	Based	on	323	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country.
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• Quantum Computing Patent Families Spatial Concept Map by 
Top Companies (cont.)

19

• Northrop Grumman has a very similar 
distribution to IBM from the previous slide with 
clustering shown in super-conducting, 
waveguides, logic gates and circuits.

• HP has a dense clustering in the hardware 
category in the photon and logic gate fields. 
They also show another small array in diamond 
vacancies.

• NEC has the greatest concentration in the qubit 
technology category spread between diamond 
vacancies, super-conducting loops and quantum 
dots but they also have a decent representation 
throughout the hardware category.

• Nokia/Alcatel, while having a smaller overall 
portfolio than the previous companies, appears 
to be evenly distributed across the map unlike 
Honeywell which is almost entirely centered in 
ion traps.

Note:	Based	on	140	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country.
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• A company interested in competing 
with IBM should have a closer look 
at Northrup Grumman portfolio.

• When compared side-by-side both 
Northrop and IBM have made 
significant investments in super-
conducting qubit technologies.

• Both organizations are also 
interested in circuits on the 
hardware side, but Northrup has a 
larger percentage focused on logic 
gates.

Note:	Based	on	303	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category.	

IBM	vs	Northrop	Grumman	Systems	Portfolio	Breakdown	by	Sunburst	Chart
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• Intel is another major corporation that is heavily 
invested in quantum computing, but they are 
not very active from a patenting perspective as 
they have just five patent families. 

• However, Intel does cite a large number of the 
patents in the quantum computing collection 
for other inventions not directly related to this 
field.

• Of the documents that Intel cites that are 
captured in this collection, they show slightly 
more interest in hardware than qubit 
technology and applications.

• Within the Qubit Technology the publications 
are mainly focused on silicon quantum dots 
followed by super-conducting qubits. The 
Hardware Category is made up of documents 
related to manufacturing techniques, circuits 
and logic gates.

• Cryptography is the focus in the Applications.

Note:	Based	on	18	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country;	

Intel’s	Quantum	Computing	Portfolio	Breakdown	by	Patent	families	they	Cited	from	the	QC	Collection
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• Quantum Computing Patent Families Spatial Concept Map by 
Emerging Companies
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• Magiq Technologies collection is clustered in 
encryption, photon generation and quantum 
processors which is the opposite of Qucor who 
also has some interest in photons but is mainly 
spread across qubit technologies within super-
conducting and diamond vacancies.

• Element Six, the synthetic diamond 
manufacturer, has the bulk of their collection 
located in the diamond vacancies area of the 
map.

• Most of Rigetti’s portfolio is located in 
waveguides and logic gates with one document 
in computing applications however they have 
nothing in the qubit technology area.

• 1QB Information Technologies have a small 
collection that is mainly focused around 
computing and graphing applications.

Note:	Based	on	59	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country.
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• Inventions related to hardware appear to 
be the focus for the top Japanese firms in 
the quantum field especially Toshiba and 
Hitachi which is the opposite of the top 
U.S. companies who have more interest in 
qubit technologies followed by hardware.

• NTT has an interest in all three of the 
categories, however their portfolio is 
related more towards quantum 
communication than universal quantum 
computing.

• Fujitsu and Hitachi show a greater focus 
on qubit technologies than applications 
which is opposite Toshiba.

Note:	Based	on	219	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category.	

Quantum	Computing	Top	Japanese	Portfolio	Breakdowns	by	Invention	Category

0

5

10

15

20

25

30

35

40

45

50

NTT Toshiba Hitachi Fujitsu

Hardware Qubit Application



www.patinformatics.com

©All	rights	reserved.	Not	for	reproduction,	distribution	or	sale.
24

• Quantum dot technology is the 
primary qubit type of interest 
followed closely by super-
conducting qubits for the top 
Japanese companies except for NTT, 
who has the largest collection 
related to super-conducting qubit 
technologies.

• NTT is also the only firm to have 
any patent families that deal with 
qubit types (ion trap) other than 
quantum dots and super-conducting 
qubits. 

Note:	Based	on	32	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category.	

Quantum	Computing	Top	Japanese	Portfolio	Breakdowns	by	Qubit	Type
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• Quantum Computing Patent Families Spatial Concept Map by 
Top Japanese Companies
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• While NTT has a tight cluster in quantum 
calculation, the rest of their portfolio is evenly 
distributed across the map.

• Toshiba has three main pockets of interest: 
circuits, photons and error correction. However, 
they also have work spread throughout the 
qubit technology category mainly in super-
conducting loops but also ion traps.

• The bulk of Hitachi‘s portfolio is made up of 
work in qubit technology in super-conducting 
loops and quantum dots but they are also 
spread across the hardware and application 
categories around circuits and computing 
applications.

• Fujitsu is focused entirely on qubit technology, 
mainly in super-conducting qubits but also 
quantum dots.

• Most Sony documents are spread throughout 
qubit technology and hardware.

Note:	Based	on	158	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per family,	based	on	DWPI	with	US	as	primary	country.
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• Quantum Computing Patent Families by Top Universities 
since 2016
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• MIT is currently very active in 
quantum computing from a 
patenting perspective, having five 
applications published through the 
first six months of 2017, followed 
closely by Zhejiang University who 
have four.

• Overall though Chinese Universities 
make up six of the top 13 positions 
when looking at the largest number 
of publications over the last two 
years, and more than half of the 
total number of patent families.

Note:	Based	on	61	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country;	
Currently	27	documents	for	2017;	University	totals	include	2017	projections.
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• Quantum Computing Academic Leader’s Portfolio 
Breakdowns by Invention Category
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• Over half of MIT’s collection of patent 
families are related to hardware while 
the rest is split equally between qubit 
technology and applications.

• Harvard has a relatively equal 
distribution across the three categories 
with slightly more interest in hardware 
and applications.

• The majority of Yale’s portfolio is related 
to hardware followed qubit technologies 
and applications while Stanford’s exactly 
opposite with the most documents 
related to applications followed by qubits 
and hardware.

Note:	Based	on	59	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category.	
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• Quantum Computing Academic Leader’s Portfolio 
Breakdowns by Qubit Type
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• Overall the collections of the top 
universities related to qubit 
technologies are small however it’s 
clear that Yale is interested in 
super-conducting qubit 
technologies.

• Stanford has also done work in the 
quantum dot field.

• MIT has two patent families related 
to super-conducting technologies 
and one in quantum dots.

• Harvard also has one publication in 
quantum dots.

Note:	Based	on	12	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country;	
Documents	can	appear	in	more	than	one	category.	
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• Quantum Computing Patent Families Spatial Concept Map by 
Top Universities
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• MIT has the greatest concentration of 
documents in the hardware category focused on 
photons and logic gates but they also have a 
solid grouping within super-conducting qubit 
technology. Only four publications are located in 
the application category.

• Yale, Stanford and WARF are all similarly 
distributed throughout the qubit technology 
category within superconducting loops, 
quantum dots and spintronics and the hardware 
category in logic gates, photons and circuits. 
None of them have any representation in the 
application category.

• Harvard has a small concentration in spintronics
but most of their collection is spread across 
logic gates, processors and computing 
applications.

• Zhejiang is focused on encryption with sporadic 
distribution throughout the hardware category 
and has nothing in qubit technology.

Note:	Based	on	56	Quantum	Computing	patent	documents	from	a	worldwide	search	in	Thomson	Innovation;	limited	to	one	document	per	family,	based	on	DWPI	with	US	as	primary	country.
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•Collection methodology
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• Searching was conducted in worldwide patent documents in Derwent 
Innovation for the following concepts:
• IPC / CPC classes specific to quantum computing or nano-technology for 

information processing
• For the concepts of quantum computer(s) or processor(s), or qubit(s) in the Titles, 

Abstracts, or Claims
• Collection was limited to one document per family using DWPI families

• The US was retained as the primary country
• Categorization based on manual review was conducted for these 

families based on the major categories and sub-categories
• Assignee names were standardized based on known mergers, 

acquisitions, and change of ownership
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• Interested in seeing more? 
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To see the Full Report go to:

http://patinformatics.com/quantum-computing-report/
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