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In recent years, the scale of industrial plants with 
motor applications has been expanding, and thus 
plant operational effi ciency has been required  much 
more than ever before. Furthermore, traceability is of 
growing important in production site.  Therefore, the 
amount of data handled by this type of plant system is 
increasing.

In steel plants, such as those with surface treat-
ment lines and rolling mills, electrical equipment is 
driven by inverter control.  The controller used in such 
a plant is required to use a high-speed, large-capacity 
memory and high-reliability network to enable it to 
support system advancements.

The “MICREX-VieW XX (Double-X) XCS-3000 
Type E” controller has been developed in order to meet 
these requirements to be achieved. This controller is 
a core component of high-speed electric controller sys-
tems capable of monitoring and controlling the opera-
tional status of production facilities and quickly updat-
ing large amounts of monitoring and control data while 
maintaining high reliability (see Fig. 1).

1.  Features

There are two types of “MICREX-VieW XX” con-
trollers depending on the required applications involv-
ing instrumentation control and plant control. For 
instrumentation control system applications, the “XCS-

KURIHARA, Tsukasa *   NAGATSUKA, Kazuhito⁑   OTSUBO, Kosuke⁑   

“MICREX-VieW XX (Double X) XCS-3000 Type E” 
High-Speed Controllers for Electrical Machinery Control

3000 Type I” is available to achieve high reliability by 
employing system redundancy.  For industrial plants 
with motor applications, the “XCS-3000 Type E” is 
available  to achieve high-speed and reliability.

Figure 2 shows an example of using the XCS-3000 
Type E in a system confi guration for an industrial 
plant with motor applications, and Table 1 shows the 
specifi cations of the XCS-3000 Type E.

1.1  “SX-Net” high-speed, high-capacity control network
“SX-Net” is Fuji Electric’s proprietary control net-

work that is capable of updating common memory*1 at 
a maximum speed of 8 Kwords/ms with a maximum 

Fig.1  “XCS-3000 Type E”
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Fig.2    System confi guration example for industrial plants with 
motor applications

*1:   Common memory is a memory block commonly recog-
nized by all controllers connected to SX-Net.  It can be 
regarded as the “global shared memory space for the 
controllers in the SX-Net system.”

*2:   Ethernet is a trademark or registered trademark of Fuji 
Xerox Co., Ltd.
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capacity of 1,128 Kwords by using Gigabit Ethernet*2 
and performing high-precision time synchronization 
and time-division transmission rights control for con-
nected stations.  SX-Net makes it possible to collect de-
tailed data at high speeds, even in large-scale systems.  
The data can then be used for real-time visualization 
of production process information, predictive diagnosis 
using large amounts of stored information and energy 
optimization.

The system also comes with a system synchroniza-
tion function that can synchronize all data exchange 
and control application execution cycles of SX-Net and 
the I/O network (the E-SX bus).  This feature improves 
data transfer throughput all the way from I/O devices, 
such as E-SX bus driving units, to the “f(s)NISDAS7” 
data acquisition system on the control network (max.  
speed of 1.0 ms).

1.2  “E-SX Bus” high-speed, high-precision synchronous 
bus
“E-SX Bus” is Fuji Electric’s proprietary high-

speed, high-precision synchronous bus that is capable 
of updating 16-axis driving units within 0.5 ms, with 
an output timing error of ±1 µs between driving units.  
Furthermore, the system synchronization function us-
ing the SX-Net protocol described above allows mul-

tiple XCS-3000 Type E controllers to operate in a syn-
chronized control cycle, while additionally enabling the 
E-SX bus of each XCS-3000 Type E controller to also 
operate in a synchronized manner (±80 µs).

This synchronizing feature by using  SX-net and 
E-SX bus can synchronously control a huge scale sys-
tem such as connecting a large number of driving 
units.

1.3  Enhanced network reliability
In a typical control system, all the devices con-

nected to the controller are bus-connected to the same 
network.  Therefore, if a network failure occurs, such 
as a wire breaking, all devices are disconnected at 
once.  In contrast to this, our system has increased 
reliability by utilizing circuit redundancy using loop 
connections in the control network and I/O network to 
reduce the risk of an unpredictable shutdown.

1.4      Mixed system in combination with instrumentation 
and electrical machinery control systems
For the control network, in addition to Fuji 

Electric’s proprietary SX-Net, it is possible to switch to 
the internationally standardized FL-net protocol*3, an 
industrial open network developed in Japan.  This en-
ables users to construct a mixed system that combines 
a instrumentation and control system and electrical 
machinery control system (see Fig. 3).

1.5  Function for connecting with existing Fuji Electric 
equipment and the equipment of other companies
Plant systems require the ability to connect with 

existing Fuji Electric equipment as well as with the 

Table 1  “XCS-3000 Type E” specifi cations

Item Specifi cation

Control 
network

Supported protocols

Select either 
SX-Net or 

FL-net from the 
settings

SX-Net

Speed performance (1) 
(Physical layer trans-
mission speed)

1,000 Mbits/s

Speed performance (2) 
(Common memory 
transmission speed)

Max. speed 
8 Kwords/ms

Large capacity (1) 
(Common memory size)

Max. size 
1,128 Kwords

Large capacity (2) 
(Number of connections) Max. 126 units

Reliability features 
(Line redundancy avail-
ability)

Yes

I/O 
network

E-SX 
bus

Speed performance (1) 
(Physical layer trans-
mission speed)

100 Mbits/s

Speed performance (2) 
(I/O speed)

Max. speed 
512 words/ms

Large capacity 
(I/O capacity)

Max. size 
4,096 words

Reliability features 
(Line redundancy avail-
ability)

Yes

Syncing features 
(Output station syncing) Yes

Application

Memory read/write 
speed 1 to 70 ns

Engineering tool
VieW/C (Expert)

Common with Fuji 
Electric PLCs

HMI*1 device

FL-net*2

XCS-3000
Type E

E-SX E-SX

XCS-3000
Type I

Instrumentation and 
control system

Electrical machinery 
control system

*1  HMI : Human Machine Interface
*2  FL-net is a trademark or registered trademark of the Japan Electrical 
      Manufacturers’ Association

Fig.3    Mixed system in combination with instrumentation and 
electrical machinery control systems

*3:  FL-net is a trademark or registered trademark of The 
Japan Electrical Manufacturers’ Association
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equipment of other companies.  To meet the such cus-
tomer request flexibly, the network expansion adapter 
as option equipment is applicable to the XCS-3000 
type E,  allowing to connect Fuji own network such as 
PE-LINK and DPCS-F, and FL-net standard network. 
Furthermore, connecting through the network adapter 
via Gigabit Ethernet to the XCS300 Type E even under 
configuration of multiple large-capacity network ex-
changes the all control network data within 50 ms.

1.6  Improved application speed and capacity
The “XCS-3000” comes with a mechanism that al-

lows applications to be executed using only high-speed 
memory, thereby improving application processing 
speed.  In addition, by increasing the program capacity  
(512 Ksteps), the conventional control system is al-
lowed to execute the process by a single controller that 
has been executed by multiple controllers before.

1.7  Integrated engineering environment
In plant systems, programmable logic controllers 

(PLCs) for small-scale control are typically configured 
under a controller such as the XCS-3000 Type E, which 
is able to control a large-scale system.  Fuji Electric’s 
controllers contribute to the efficiency of engineering 
because the same engineering tools can be used to de-
velop applications for both large and small scale appli-

cations.

2.  Application Example

As an application example of the XCS-3000 Type 
E, we will describe a plant drive control system for a 
steel process line, as shown in Fig. 4.

Hundreds of motors, inverters, valves and sen-
sors operate on the process line for heating, pickling, 
plating and coating steel materials.  The number of 
I /O points for this control system is more than tens of 
thousands.

The SX-Net loop (control scan cycle:  10 ms) is used 
for the line control PLC control network, and the E-SX 
bus loop (control tact cycle:  5 ms) for the inverter I /O 
network.  Applying loop connections in the control net-
work and I/O network ensures that neither the control 
PLCs or inverters will be disconnected in the event of a 
network failure at a single location.  This has enabled 
the system to reduce the risk of declining productivity 
due to the unpredicted shutdown caused by network 
failures.

As mentioned above, customer facilities can utilize 
the XCS-3000 Type E to support drive control plant 
systems that use high-speed, large-capacity and high-
reliability networks in order to improve productivity 
and operations.
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Fig.4  System configuration example for steel process line
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Product Inquiries
Plant Sales Engineering Department, Automation 
Systems Division, Power Electronics Systems  
Industry Business Group, Fuji Electric Co., Ltd.
Tel: +81-42-585-6125



＊  All brand names and product names in this journal might be trademarks 
or registered trademarks of their respective companies.


