
Challenges

Reduction of power without decreasing productivity

Optimization of power consumption

reduction in power consumption 
for all equipment, 66% reduction 
for exhaust systems

23%

Identifying the times in which it is possible time to stop vacuum pumps that had 　　　　
been operating 24 hours a day, 365 days a year
Finding time periods to shut down vacuum pumps that would not affect productivity
Annual electricity costs were reduced by roughly 2.5 million yen per pump

OMRON

Sensing technology 
that can convert site 
information into data

ULVAC

Extensive knowledge of 
equipment

Reducing power consumption at our company’s 
factories

Vacuum equipment manufacturer ULVACEnergy efficiency control service
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Actual value of IoT in a project by a vacuum equipment 
manufacturer, resulting in 23% energy savings 
for factory equipment

Using digital technology to solve the issue of handing over expert technical skills

Utilization of manufacturing floor 
data made possible through
 “co-creation”

As labor shortages are becoming more serious, data 
utilization using digital technology is attracting great 
attention even for manufacturing floors. However, the 
reality is that even if efforts are made to actually 
utilize data, many manufacturing industries do not 
know what to do or how to proceed. Under these 
circumstances, vacuum equipment manufacturer 
ULVAC is effectively using "co-creation" to produce 
posi t ive resul ts .  Th is is  an in t roduc t ion of  i ts 
initiatives.

As the issue of labor shortages is becoming more 
s e ve r e ,  n u m e r o u s  c h a l l e n g e s  t h a t  c a n n o t  b e 
a d d r e s s e d  s i m p l y  b y  e x te n d i n g  c o nve n t i o n a l 
improvements are appearing even on manufacturing 
floors. In such an environment, the development of 
smart factories based on data and implemented with 
digital technologies such as the IoT (Internet of 
Things) and AI (artificial intelligence) is attracting a 
great deal of attention.
However, even though interest in such development is 
high in many manufactur ing industr ies ,  a large 
number of them are facing confusion because they do 
not know specif ically where to star t and how to 
proceed. Under these circumstances , ULVAC, a 

manufac turer whose core is based on vacuum 
t e c h n o l o g y ,  i s  w o r k i n g  t o  u t i l i z e  d a t a  f r o m 
manufacturing floors to produce a variety of positive 
results.
Although ULVAC had not thoroughly carr ied out 
visualization in the first place, it decided to actively 
incorporate data utilization as one solution to issues 
such as labor shor tages, the aging society, and 
environmental measures. As a result, the company 
has achieved various positive outcomes, including a 
23% reduction in the amount of electricity used by 
f a c t o r y  e q u i p m e n t .  O n e  o f  t h e  ke y  p o i n t s  i n 
this company ’s initiatives for “data uti l ization” is 
“co-creation.” Why was ULVAC able to produce these 
results for productivity improvements using data? We 
will investigate the secrets behind their success.

F o u n d e d  i n  195 2 ,  U LVAC i s  a  c o m p r e h e n s i ve 
equipment manufacturer with vacuum technology as 
its core technology. The company primarily deploys 
products focusing on vacuum-related equipment, but 
currently its main businesses are in the fields of 
s e m i c o n d u c t o r  m a n u f a c t u r i n g  a n d  d i s p l a y 
manufacturing. It provides lines of products such as 
s p u t t e r i n g  e q u i p m e n t ,  C V D  (c h e m i c a l  v a p o r 
d e p o s i t i o n)  e q u i p m e n t ,  v a c u u m  d e p o s i t i o n 
equipment, and etching equipment.
While these products have been developed and have 
continued to grow on a global basis, ULVAC considers 
the aging of skilled engineers, and the associated 
problem of handing over their skills, to be a serious Scene from inside of ULVAC’s head factory (Source: ULVAC)

External view of ULVAC’s head factory (Source: ULVAC)
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OMRON's vision for the value of “innovative-Automation”
Under the principle of “IoT at an altitude of 10 m or 
less,” OMRON is actively working on IoT utilization and 
manufacturing innovation in close connection with 
manufacturing floors. One concept being promoted by 
OMRON to show the new values that can be brought to 
manufacturing floors is “innovative-Automation.”
The “i” in “innovative-Automation” stands for “innovative.” 
It also refers to the initials of “integrated,” “intelligent,” 
and “interactive.” Based on the 200,000 types of 
control devices handled by OMRON in the past, it is 
character ized by 170 t ypes of control program 
packages carefully aligned with software, to create 
new values that apply the IoT, AI, and other digital 
technology.
Mr. Ohno explained the reasons behind the selection 
of  O M R O N as  a  pa r tn e r :  “ We o r i g i na l l y  h a d a 
relationship with OMRON as a control equipment 
supplier over roughly 30 years, and the first trigger for 

our selection was that while we were facing many 
issues, OMRON’s concepts for carrying out initiatives 
matched well with us. Under those conditions, we 
identified specific issues, narrowed down our themes 
to address to five, and proceeded with the project.”
One of the topics being addressed is the reduction of 
power consumption at ULVAC’s own factories. At 
ULVAC’s head factory, a variety of equipment is 
operated but only minimal equipment was used for 
monitoring, other than to monitor control of the 
equipment itself. According to Mr. Ohno, “Even if we 
were to try to utilize data, we didn’t have enough of it, 
and we didn' t  know where to begin in order to 
optimize our power usage."
OMRON's data utilization service for the manufacturing 
floor “i-BELT” was therefore applied in its practical 
measures.

Promoting “co-creation” by applying the data utilization service 
for the manufacturing floor “i-BELT”
“i-BELT” provides values through “innovative-Automation” 
as a co-creation type service. Its key point is that it does 
not simply analyze data, but combines OMRON's 
engineers with on-site expertise, its own know-how on 
manufacturing floors, and its knowledge of control 
equipment and software, so it continually works with 
customers to advance manufacturing floor innovations. 
With a focus on “co-creation,” it repeats the processes 
o f  “ c o l l e c t i n g  a n d  a c c u m u l a t i n g  d a t a  f r o m 
manufacturing floors,” “visualizing and analyzing 
data,” and “feeding back to control” as if moving 
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ULVAC
General Manager
Control System 
Development Division
Manufacturing Center 
of Excellence
Kimiaki Ohno

“issue that it is currently facing.”
Kimiaki Ohno, General Manager of Control System 
Development Division at ULVAC Manufacturing Center 
of Excellence, says, “The aging of skilled engineers is 
a major concern. In the past, skilled engineers with 
extensive experience were able to prevent failures 
and correct defects based on their experience, to 
maintain quality and ensure delivery times. However, 
the number of such skilled engineers is expected to 
decrease from here on as they approach retirement 
age. Furthermore, their experiences have become a 
kind of unspoken knowledge so it is difficult to hand 
over their skills, and there is a need to decide how to 
address this situation. Issues related to personnel 
like this are already starting to emerge in many parts 

of the company.”
However, without expertise in data utilization, it was 
difficult for ULVAC as a single company to carry out 
practical initiatives to respond. Therefore, ULVAC 
selected OMRON as a “co-creation” partner to create 
values together.

around on a rotat ing be l t ,  to proceed wi th the 
evolution of manufacturing floors as a partner.
There are many cases in which manufacturing floors 
have no experience related to the introduction and 
use of IoT, or human resources with such knowledge, 
so “it is difficult to know where to begin.” However, 
since this is a “co-creation” type service, one of its 
features is being able to provide support in the areas 
from consulting to operation until actual results are 
achieved.
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whi le  a lso re du c ing 
power consumption.”
In order to find the points 
at which results could 
actually be achieved, 
U LVA C  a n d  O M R O N 
installed sensors on 
v a r i o u s  e q u i p m e n t , 
co l lec ted data f rom 
them, and proceeded 
wi th  ana lys is .  Af te r 
measuring power and 
analyzing data from 
v a r i o u s  e q u i p m e n t , 
including heaters , robots , and sput tering power 
supplies, the decision was ultimately made to carry out 
energy conservation for vacuum pumps used to 
maintain vacuum conditions. Mr.Umezawa explained, 
“In the past, our vacuum pumps operated 24 hours a 
day, 365 days a year, but we thought that there should 
be times at which they could be stopped.”
As a result of the analysis, ULVAC succeeded at 
f inding time periods where productivity was not 
affected even if the vacuum pumps were stopped, 
so th e vac u u m p u m ps we re e qu ip p e d wi th  an 
“Eco-mode” which would stop pump operation. This 
led to a reduction in the power consumption of all 
equipment by 23%, and of exhaust systems by 66%, 
dur ing the pe r iod f rom Marc h to  O c tobe r.  Mr. 
Umezawa reflected on the results, noting “This will 
reduce the annual e lectr ic i t y cost per pump by 
roughly 2.5 million yen.”

By using “i-BELT,” ULVAC cooperated with OMRON to 
move forward on the topics of which “data to utilize,” 
“how to analyze it,” and “how to make practical plans 
for energy conservation.” Specifically, data on the 
power used by various equipment was collected and 
provided to OMRON, and this data was combined with 
equipment operation information for further analysis.
Akio Umezawa from System Engineering Department, 
C on t ro l  S ys te m Deve lop me n t  D iv is ion ,  U LVAC 
Manufacturing Center of Excellence, commented that 
“Even with the internal systems we already had, it was 
possible to measure and view the power used by each 
device on the distribution board. However, that only 
allows us to identify the trends of power consumption, 
so i t is not enough to actually carr y out energy 
conservation. We thought that by summarizing and 
analyzing equipment behavior data, we could find points 
where the impacts on productivity could be lessened 

Data utilization service for the manufacturing floor

Data accumulation(2) Analysis

Input devices and equipment Output devices and equipment

+
Partner 
devices +

Partner 
devices

Data translation Control algorithm

(3) Feedback to 
       equipment control

(1) Visualization

Altitude Platforms of other companies

Controller

Analytic 
learning

Parameters

Algorithm
 (model)

Sensing Control

A “co-creation” service that continually reforms manufacturing floors by delivering
to customers based on data utilization“innovative-Automation”

System of data utilization service for the manufacturing 
floor i-BELT (Source: OMRON)

“i-BELT” Application Example: ULVAC

Successful reduction of power consumption by stopping machines 
at times with no resulting impacts on productivity

Mr. Ohno emphasized the results of co-creation with 
OMRON through the application of “ i -BELT” as a 
major point in being able to create these values.
“IoT has a tendency to only focus on data utilization, 
and many vendors do not offer much support in the 
area of sensing. However, when you actually try 
working on initiatives, the most difficult part is in the 
area of sensing to obtain data. For this project we 
were able to collaborate with OMRON, a company 
wi th ex te ns ive k nowle dge abou t  se ns ing ,  and 
received a great deal of support for matters including 
the separation of the data we wanted from data that 
was unnecessary. I think that was a huge factor in its 
results.”

i-BELT Service Process

Goal

Phase

Process

Understand the operating status of equipment, and determine 
the optimal control and potential for energy reduction
Aim to implement functions in mass-produced machines 
delivered to customers

D
esignate initial hypothesis

Collect data and analyze current conditions

Form
ulate hypothesis

Perform
 joint experim

ents with actual equipm
ent

Analyze effects based on experim
ental data

Determ
ine and introduce problem

-solving m
ethods

Calculate effects based on data after introduction

Give consideration to m
ass-produced m

achines 
(consider deploym

ent to other equipm
ent)

Hypothesis 
planning

Hypothesis 
verification

Determination and 
introduction of 
problem-solving 
methods

Calculation 
of effects

Future 
deployment

Steps for co-creation between ULVAC and OMRON

ULVAC 
System Engineering 
Department
Control System Development 
Division
Manufacturing Center of 
Excellence 
Akio Umezawa
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System configuration for energy visualization

Example of System Configuration using i-BELT

ULVAC OMRON

Office PC

Controller for 
power monitoring

Power 
consumption 
monitor

Equipment 
controller

Site PC Office PC

Equipment 
event data

Power 
consumption
Power 
consumption 
data

Analysis

AnalysisEquipment event
Electric power and 
electric power consumption

Remote access Remote access

Equipment 
distribution 

boards

Equipment 
distribution 

boards
Equipment

Expanding the results of internal data utilization to customers

Although this project only involved data utilization 
within ULVAC, in the future there are plans to expand 
its scope fur ther and utilize data to enhance the 
values provided by ULVAC itself to customers.
“As an equipment manufacturer, we have thorough 
knowledge of equipment. On the other hand, the task of 
data collection is a specialty of OMRON with its 
outstanding sensing technology. By taking advantage of 
each other's strengths in this project, we were able to 
create value on our manufacturing floors. We believe 
that by directing this kind of collaboration to our 
customers, it will allow us to help in solving their 
problems,” explained Mr. Ohno, showing his desire to 
build an ecosystem that includes customer companies.
He added that ULVAC is intending to include condition 
based maintenance (CBM) to prevent sudden failures 
and other problems with equipment, and support for 
autonomous improvements based on data. According 
to him, “A very important point is for customers to 
feel secure when using our equipment. In order to 
accomplish this, we must not only collect data, but 
also analyze it and link it to services.” He speculated 
that even further into the future, “We will be able to 
discover correlations between equipment and quality 
by analyzing the status of customer product quality, 
and which sensor data is related to which parts of 
equipment. Currently,  we are promoting quali t y 
improvements based on the exper tise of skil led 
engineers in the field, but by evolving sensing and 
analysis technologies even further we will create a 
world in which the advancement of productivity will 
be centered around data. I believe we must become a 
guide to lead us to that kind of world.”

However, the more we tr y to create a world that 
combines the value of equipment with the value of 
data ut i l izat ion ,  the more impor tant the role of 
pa r tn e r s  w i l l  b e c o m e.  I n  ma ny ma n u fa c tu r i n g 
industries, it remains diff icult to produce results 
through “data utilization.” Even if attempts are made 
to actually utilize site data, there are many cases in 
which there are concerns over questions of “how much 
of what data to obtain for which equipment.” In 
addition, in order to analyze the data obtained and 
actually feed back the results to sites to plan for 
improvements, coordination with control devices and 
the ins ta l la t ion of  e qu ipme nt wi l l  be re qu i re d . 
Implementing this entire cycle within one’s own 
company can be seen as an extremely high obstacle 
to overcome.
OMRON's “i-BELT“ has the characteristics of being 
able to cover the range of this complete cycle, and to 
provide support through co-creation until results are 
achieved. One significant advantage is that the time 
required to obtain results can be greatly reduced 
compared to the time for repeated trial and error by 
o n e  c o m p a n y  a l o n e .  I n  t h i s  s e n s e ,  O M R O N ' s 
“ i - BELT “can become a power fu l  companion for 
companies that wish to begin utilizing manufacturing 
floor data.

*The indicated contents, organization names, affiliated departments, 
and other information are current as of November 2019.
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Since positive results were achieved with vacuum 
pumps, ULVAC will continue to work further on energy 
conservation for other equipment and devices, and 
will expand the scope of co-creation using “i-BELT.” 
Mr. Umezawa indicated a stance to move on with 
fur ther energy conservation measures: “Thinking 
about combinations of operation data will allow 
energy to be further conserved even with existing 
equipment. By deploying this to other equipment, we 
are hoping to contribute to the reduction of power 
consumption throughout the entire factory. As the 
next phase, we are intending to work on reducing the 
power consumption of heaters.” ULVAC has also set 
forth a policy to further expand initiatives to improve 
productivity through data utilization in addition to 
energy conservation, without relying only on the 
know-how of skilled engineers.
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