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Ezi-SPEED

BLDC Motor Speed Control System
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BLDC Motor Speed Control System

Compatible with Field Networks (Modbus-RTU, Modbus-TCP, Ethernet, EtherCAT, CC-Link IE TSN, PROFINET)
Power supply input (AC 200 ~ 240V, DC 12 ~48V)

+ Compact- Light Weight - High Power - High Efficiency Brushless Motor

+ Wide Speed Range (50 ~ 4,000 r/min)

+ Stable Speed Regulation (£0.2 %)

« BLDC Motor Line-up (30, 60, 120, 200, 400 W)
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Ezi-SPEED Product Line-up

Series Product Feature Image

« Stand-alone BLDC Motor Speed Control System
+ AC Power Supply Input (AC 200 ~ 240 V)
» Compact- Light Weight- High Power - High Efficiency Brushless Motor
Ezi-SPEED ST + Wide Speed Range (50 ~ 4,000 r/min)
» Stable Speed Regulation (£0.2 %)
® « Easy Connection, Easy Operation
Ezi-SPEED - BLDC Motor Line-up 0, 80, 120, 200, 400 w)

BLDC Motor Speed Control System

#odbus i

Ac + Modbus-RTU-compatible BLDC Motor Speed Control System
. « AC Power Supply Input (AC 200 ~ 240 V)
Ezi-SPEED Modbus-RTU | compact- Light Weight- High Power- High Efficiency Brushless Motor
+ Wide Speed Range (50 ~ 4,000 r/min)
» Stable Speed Regulation (£0.2 %)
« BLDC Motor Line-up (30, 60, 120, 200, 400 W)




Series

Ezi-SPEED

BLDC Motor Speed Control System

AC

Ezi-SPEED

BLDC Motor Speed Control System

DC

Product

Ezi-SPEED Modbus-TCP

Ezi-SPEED Ethernet

Ezi-SPEED EtherCAT

Ezi-SPEED CC-Link IE TSN

Ezi-SPEED PROFINET

Ezi-SPEED Ethernet

Ezi-SPEED EtherCAT

Ezi-SPEED CC-Link IE TSN

Ezi-SPEED PROFINET

Feature

Modbus-TCP-compatible BLDC Motor Speed Control System

AC Power Supply Input (AC 200 ~240V)

Compact- Light Weight- High Power - High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (£0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

Ethernet-compatible BLDC Motor Speed Control System

API for Windows/Linux

AC Power Supply Input (AC 200 ~240V)

Compact- Light Weight- High Power- High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

EtherCAT-compatible BLDC Motor Speed Control System

CiA402 Drive Profile

AC Power Supply Input (AC 200 ~240V)

Compact- Light Weight- High Power - High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (£0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

CC-Link IE TSN-compatible BLDC Motor Speed Control System

AC Power Supply Input (AC 200 ~240V)

Compact- Light Weight - High Power - High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (£0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

PROFINET-compatible BLDC Motor Speed Control System
RT(Realtime) & IRT(Isochronous Realtime) Communication
PROFIdrive Motion Control (AC1)

Ezi-PROFINET (Windows Software Tool for SMART ‘Commissioning &
Maintenance’)

AC Power Supply Input (AC 200 ~240V)

Compact- Light Weight- High Power - High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

Ethernet-compatible Low Voltage BLDC Motor Speed Control System
API for Windows/Linux

Embedded Motion Controller

DC Power Input (DC 12 ~48V)

Auto-tuning

Wide Speed Control Range (50 ~ 4,000 r/min)

Stable Speed Regulation (£0.2 %)

e o o o o o o

EtherCAT-compatible Low Voltage BLDC Motor Speed Control System
CiA402 Drive Profile

DC Power Input (DC 12 ~48YV)

Auto-tuning

Wide Speed Control Range (50 ~ 4,000 r/min)

Stable Speed Regulation (£0.2 %)

CC-Link IE TSN-compatible Low Voltage BLDC Motor Speed Control
System

DC Power Input (DC 12 ~48V)

Auto-tuning

Wide Speed Control Range (50 ~ 4,000 r/min)

Stable Speed Regulation (0.2 %)

e o o o

PROFINET-compatible Low Voltage BLDC Motor Speed Control System
RT(Realtime) & IRT(Isochronous Realtime) Communication
PROFIdrive Motion Control (AC1)

Ezi-PROFINET (Windows Software Tool for SMART ‘Commissioning &
Maintenance’)

DC Power Input (DC 12 ~48V)

+ Auto-tuning

+ Wide Speed Control Range (50 ~ 4,000 r/min)

« Stable Speed Regulation (£0.2 %)

.
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Ezi-SPEED

BLDC Motor Speed Control System

Stand-alone BLDC Motor Speed Control System

AC Power Supply Input (AC 200 ~ 240V)

Compact- Light Weight- High Power - High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (+0.2 %)

« Easy Connection, Easy Operation

Specifications

Model
Rated Output Power (Continuous)
Rated Voltage

Rated Frequency
Power

Supply  Rated Input Current

Maximum Input Current

Rated Phase Current

Rated Torque

Maximum Instantaneous Torque
Rated Speed

Speed Control Range

Speed Regulation

Digital Input

Digital Output

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

Ezi-SPEED-[-H-30

Ezi-SPEED-[-H-60 Ezi-SPEED-[-H-120 Ezi-SPEED-[]-I-200

30W 60 W 120w 200W
Single-phase 200 ~ 240V / Three-phase 200 ~ 240 V
50/60 Hz = 5%

Single-Phase : 0.88 A
Three-Phase: 0.51 A
Single-Phase: 1.9A
Three-Phase:1.1A

Single-Phase: 1.55A
Three-Phase : 0.90 A
Single-Phase:2.8A
Three-Phase: 1.7A

Single-Phase:2.43A
Three-Phase: 1.41 A
Single-Phase:4.5A
Three-Phase: 2.6 A

Single-Phase:3.42 A
Three-Phase:1.97A
Single-Phase : 5.47 A
Three-Phase:3.16 A

0.21A 0.36A 0.85A 1.65A
0.096 N'm 0.191N'm 0.382N'm 0.637 N'm
0.144N'm 0.287 N'm 0.573N'm 1.15N'm
3,000 r/min

50 ~ 4,000 r/min
+0.2% or less / Conditions : 0~Rated Torque, Rated Speed, Rated Voltage, Normal Temperature
5 programmable inputs

3 programmable outputs

[J: Motor flange size
W: Shaft figuration

Ezi-SPEED-[-H-400
400 W

Single-Phase : 5.64 A
Three-Phase:3.26 A
Single-Phase: 7.85A
Three-Phase : 4.53 A

2.37TA
127N'm
191N'm



System Configuration

@ A5 Sensor & Motor cable
CN3 SENSOR CN2 MOTOR % }=§ ;={ I: Basi &Motor cable
: asic sensor

Signal cable
30,60, 120 W g (mput/ouput )
= Power cable
= Input AC power
Sensor cable
i
Motor cable [:I]
ol 1/0 cable
200,400 W - -: Input / Output

8

a

]

]

g

g == Main power cable

* ok = -: Input AC power
Dimension
Unit [mm]
30,60, 120 W 200, 400 W
2-@4.5THRU
2-@4.5THRU / 2-M3 DP8
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i } ‘ ‘ _—_——a—==
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o0
>
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Ezi-SPEED ocibus

BLDC Motor Speed Control System

Modbus-RTU-compatible BLDC Motor Speed Control System

AC Power Supply Input (AC 200 ~ 240 V)

Compact- Light Weight- High Power - High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (+0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

Specifications

[J: Motor flange size
W: Shaft figuration

Model Ezi-SPEED-MR-[]-M-30  Ezi-SPEED-MR-[-M-60 Ezi-SPEED-MR-[-M-120 Ezi-SPEED-MR-[]-M-200 Ezi-SPEED-MR-[_-l-400
Rated Output Power (Continuous) 30w 60 W 120W 200W 400W

Rated Voltage Single-phase 200 ~ 240V / Three-phase 200 ~ 240 V
S Rated Frequency 50/60Hz = 5%

Single-Phase:0.88A  Single-Phase:1.55A  Single-Phase:2.43A  Single-Phase:3.42A  Single-Phase:5.64 A
Three-Phase:0.51A  Three-Phase:0.90A  Three-Phase:141A  Three-Phase:1.97A  Three-Phase:3.26A
Single-Phase:1.9A Single-Phase:2.8A Single-Phase:4.5A Single-Phase:547A  Single-Phase: 7.85A
Three-Phase: 1.1A Three-Phase: 1.7TA Three-Phase: 2.6 A Three-Phase:3.16 A Three-Phase:4.53 A

Supply  Rated Input Current

Maximum Input Current

Rated Phase Current 0.21A 0.36A 0.85A 1.65A 237TA
Rated Torque 0.096 N'm 0.191N'm 0.382N'm 0.637N'm 127N'm
Maximum Instantaneous Torque 0.144N'm 0.287N'm 0.573N'm 1.15N'm 191N'm
Rated Speed 3,000 r/min

Speed Control Range 50~ 4,000 r/min

Speed Regulation 0.2 % or less / Conditions : 0~Rated Torque, Rated Speed, Rated Voltage, Normal Temperature

Digital Input 7 programmable inputs

Digital Output 2 programmable outputs

-RS-485 Modbus-RTU Communication

Network -Baudrate: 9,600 ~ 115,200 bps



System Configuration

Setting program

USB cable _
; HHHES I

Basic sensor/Motor cable

Sensor/Motor
extension cable

Regenerative resistor
AC Power | L
H Drive power cable =
e
W Power

connector
Circuit breaker

Dimension

42

CN8 RS485-B  CN9 RS485-A

SW3 ID

RS-485 cable

RS-485 cable

A=

SW3:
Slave address setting

SW2:
Termination resistor setting
=
s .
.| swr '
Fas Baudrate setting
“==p)

e z
Slam g
o
Hoa 3
|-
[y e
5 =]z
Q@EE =z
e
=
o
convAA
ESD-MR-400-C

AHa=

120

Ezi-SPEED

Modbus-RTU

() power =
D] Avarm fiF
C-oATA I

CNBRS4G5B  CNIRSASSA
[ —

N5 USB

w3 ID.

CN4 HALL- i
=
@E@i
iy
SW2 TERM
160

o
- o
{ |
o 2002000 /N A =
ANHE L] !
GROUND 53

+ 7 programmable inputs
+ 2 programmable outputs

I/O signal cable

Potentiometer

Unit [mm]

35 35

®45THRU ——|
4-M3DP3 ———|

134
150

—R2.25

12
=3
)

85 25




Ezi-SPEED pviocibus

BLDC Motor Speed Control System

Modbus-TCP-compatible BLDC Motor Speed Control System

AC Power Supply Input (AC 200 ~ 240 V)

Compact- Light Weight- High Power - High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (+0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

SPeC|f|Cat|0n5 [J: Motor flange size
W: Shaft figuration
Model Ezi-SPEED-MT-[-M-30  Ezi-SPEED-MT-[]-M-60 Ezi-SPEED-MT-[-M-120 Ezi-SPEED-MT-[J-M-200 Ezi-SPEED-MT-[]-H-400
Rated Output Power (Continuous) 30w 60 W 120w 200W 400W
Rated Voltage Single-phase 200 ~ 240V / Three-phase 200 ~ 240V
Rated Frequency 50/60 Hz = 5%
Power

Single-Phase:0.88A  Single-Phase:1.55A  Single-Phase:2.43A  Single-Phase:3.42A  Single-Phase:5.64 A
Three-Phase:0.51A  Three-Phase:0.90A  Three-Phase:141A  Three-Phase:1.97A  Three-Phase:3.26A
Single-Phase:1.9A Single-Phase:2.8A Single-Phase:4.5A Single-Phase:547A  Single-Phase: 7.85A
Three-Phase: 1.1A Three-Phase: 1.7TA Three-Phase: 2.6 A Three-Phase:3.16 A Three-Phase:4.53 A

Supply  Rated Input Current

Maximum Input Current

Rated Phase Current 0.21A 0.36A 0.85A 1.65A 237TA
Rated Torque 0.096 N'm 0.191N'm 0.382N'm 0.637N'm 127N'm
Maximum Instantaneous Torque 0.144N'm 0.287N'm 0.573N'm 1.15N'm 191N'm
Rated Speed 3,000 r/min

Speed Control Range 50~ 4,000 r/min

Speed Regulation 0.2 % or less / Conditions : 0~Rated Torque, Rated Speed, Rated Voltage, Normal Temperature

Digital Input 7 programmable inputs

Digital Output 2 programmable outputs

- Ethernet communication, 100Base-TX

Network -Modbus-TCP communication



System Configuration

Ezi-SPEED

— Modbus-TCP
SRS (D) power
s 0~ EE

IP Display

s

Setting program

Ethernet cable

- USB cable Ethernet cable

1= a

e Ty

CN5 USB

Basic sensor/Motor cable

0

CN4 HALL-S
=)
o

Sensor/Motor
extension cable

SW1X16 SW2X1 CN8Ethernet-OUT CN9Ethernet-IN

Regenerative resistor

i ,
Lo [T w

Drive power cable  I= 4 55
o T P s I L
W ower N1 200240V A\

connector
@@

~ CN2 MOTOR
@e
1]
T

CN71/0

+ 7 programmable inputs
+ 2 programmable outputs

Circuit breaker

Potentiometer

Al

Dimension
Unit [mm]
42 120 35 ‘ 35
| CD4.5THRUﬁ‘
Ezi-SPEED 4-M3DP3 —
Modbus-TCP. I i I
POWER — T — || 1 1 i 1 %ﬁ 4$7
LEEE 4 Ll
1P Display z m : [
R i 3 7
H
o]
I { m
CN1 200240V /N /A = -
AEes) | o 0811 . =y
GROUND 53 85 25 -
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EZ' -SPEED® Ethernet

BLDC Motor Speed Control System

+ Wide Speed Range (50 ~ 4,000 r/min)

Specifications

Stable Speed Regulation (+0.2 %)
BLDC Motor Line-up (30, 60, 120, 200, 400 W)

Ethernet-compatible BLDC Motor Speed Control System
API for Windows/Linux
AC Power Supply Input (AC 200 ~ 240 V)
Compact- Light Weight- High Power- High Efficiency Brushless Motor

s e
(waan =

o S
| RN |

|

g

53
S |
1

Wi ¥

2 SE
i E
. =
5 _i E
o - )

[J: Motor flange size
W: Shaft figuration

Ezi-SPEED-EN-[1-M-120 Ezi-SPEED-EN-[]-M-200 Ezi-SPEED-EN-[-H-400

Ezi-SPEED-EN-[]-H-30

Ezi-SPEED-EN-[]-H-60

Model
Rated Output Power (Continuous)
Rated Voltage
Rated Frequency
Power
Supply  Rated Input Current

Maximum Input Current

Rated Phase Current
Rated Torque
Maximum Instantaneous Torque
Rated Speed
Speed Control Range
Speed Regulation
Digital Input
Digital Output
Specifications
Ethernet  User Interface Program
Motion API

30w 60 W

120w

Single-phase 200 ~ 240V / Three-phase 200 ~ 240 V

50/60 Hz = 5%
Single-Phase: 0.88 A
Three-Phase : 0.51 A
Single-Phase:1.9A
Three-Phase:1.1A

0.21A 0.36A
0.096 N'm 0.191N'm
0.144N'm 0.287 N'm
3,000 r/min

50~ 4,000 r/min

Single-Phase: 1.55 A
Three-Phase : 0.90 A
Single-Phase:2.8A
Three-Phase: 1.7 A

Single-Phase: 2.43 A
Three-Phase: 1.41 A
Single-Phase:4.5A
Three-Phase: 2.6 A

0.85A
0.382N'm
0.573N'm

200W

Single-Phase:3.42 A
Three-Phase:1.97A
Single-Phase : 5.47 A
Three-Phase:3.16 A

1.65A
0.637N'm
1L15N'm

+0.2% or less / Conditions : 0~Rated Torque, Rated Speed, Rated Voltage, Normal Temperature

7 programmable inputs

2 programmable outputs
100Base-TX

GUI for Windows 7 and above

Motion library for Windows / Linux

400 W

Single-Phase : 5.64 A
Three-Phase:3.26 A
Single-Phase: 7.85A
Three-Phase : 4.53 A

237A
127N'm
191N'm
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System Configuration

Ezi-SPEED
Ethernet
POWER
ALARM B
_ Setting program IP Display
S % Ethernet cable
H
USB cable . @ Ethernet cable
(= |2 -

Basic sensor/Motor cable

CN4 HALL-S
SIEE)
5
al

SW1X16 SW2X1 CN8Ethernet-OUT CN9Etheret-IN

o

o
Sensor/Motor
extension cable

e

Drive power cable  [E=]

Regenerative resistor

= CN2 MOTOR

+ 7 programmable inputs
+ 2 programmable outputs

CNTI/0

1/0 signal cable

Il
i

Power
connector
Circuit breaker
q L J Potentiometer
Dimension
Unit [mm]
42 120 35 ‘ 35
N ¢4.5THRUﬁ‘

e L L 4M3DP3 SO

(@) power F—=T—1

ALARM | Iy

1P Display.

=

N5 USB

160
134
150

oL
s e

SWLXI6 SW2X1 ~ CN8Ethernet-OUT CNO EthernetIN

fe=1

N1 200240/ /A

12

Em 2 U]]I o iﬁ% T R2.25

GROUND 53 85 25
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Ezi-SPEED :tecs~

BLDC Motor Speed Control System

« CiA402 Drive Profile

AC Power Supply Input (AC 200 ~ 240 V)
Compact- Light Weight- High Power- High Efficiency Brushless Motor

+ Wide Speed Range (50 ~ 4,000 r/min)

Specifications

Model

Rated Output Power (Continuous)

Rated Voltage
Rated Frequency
Power
Supply  Rated Input Current

Maximum Input Current

Rated Phase Current
Rated Torque
Maximum Instantaneous Torque
Rated Speed
Speed Control Range
Speed Regulation
Digital Input
Digital Output
Communication Protocol

EtherCAT ~ Operation Mode

Synchronization

Stable Speed Regulation (+0.2 %)
BLDC Motor Line-up (30, 60, 120, 200, 400 W)

Ezi-SPEED-EC-[]-H-30

30W 60W

Ezi-SPEED-EC-[]-H-60

EtherCAT-compatible BLDC Motor Speed Control System

CRd HALLS

~rr

||
-

x'

e DN MOTOR
-
-
-

g

120W

Single-phase 200 ~ 240V / Three-phase 200 ~ 240V

50/60 Hz = 5%
Single-Phase: 0.88 A
Three-Phase: 0.51 A
Single-Phase: 1.9A
Three-Phase:1.1A

0.21A 0.36A
0.096 N'm 0.191N'm
0.144N'm 0.287N'm
3,000 r/min

50 ~ 4,000 r/min

Single-Phase: 1.55A
Three-Phase: 0.90 A
Single-Phase:2.8A
Three-Phase: 1.7A

Single-Phase:2.43A
Three-Phase: 1.41 A
Single-Phase:4.5A
Three-Phase: 2.6 A

0.85A
0.382N'm
0.573N'm

200w

Single-Phase:3.42 A
Three-Phase: 1.97 A
Single-Phase : 5.47 A
Three-Phase:3.16 A

165A
0.637N'm
115N'm

+0.2% or less / Conditions : 0~Rated Torque, Rated Speed, Rated Voltage, Normal Temperature

7 programmable inputs

2 programmable outputs

CoE (CiA402 Drive Profile), FoE (Firmware Download)

CiA402 Drive Profile: Velocity Mode (VL)

Manufacturer-specific Mode: 10-Map Command Mode

Free Run, SM Event, DC SYNC Event

[J: Motor flange size
W: Shaft figuration

Ezi-SPEED-EC-[]-M-120 Ezi-SPEED-EC-[-M-200 Ezi-SPEED-EC-[-H-400

400 W

Single-Phase : 5.64 A
Three-Phase:3.26 A
Single-Phase: 7.85 A
Three-Phase : 4.53 A

237A
127N'm
191N'm



System Configuration

Basic sensor/Motor cable

Sensor/Motor
extension cable

| —

Regenerative resistor

ACPower | [ —
H Drive power cable  [=_|
pp=

Power
connector

Circuit breaker

CN4 HALL-S

~ CN2 MOTOR

Ezi-SPEED

()rower
((D|Aarm
figm

EthercAT—

mi

CN9 ECAT OUT

Y = %%

CN71/0

»

13

Dimension
42 120
Ezi-SPEED O]

@)poner
figm

[ —

CNOECATOUT  CNIOECATIN

160

[ —

I ——

GROUND

53

EtherCAT cable
EtherCAT cable ;
J=1] i
\
USB cable Setting program
— )
+ 7programmable inputs
/0 signal cable + 2 programmable outputs

Potentiometer

Unit [mm]

3. .3
P45THRU —— | ‘
4-M3DP3 ———|
S 4
|
3 3
B S| RS
S A —
85 2 -
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Ezi-SPEED’ CCLinkIE TSN

BLDC Motor Speed Control System

Specifications

Model
Rated Output Power (Continuous)
Rated Voltage

Rated Frequency
Power

Supply  Rated Input Current

Maximum Input Current

Rated Phase Current

Rated Torque

Maximum Instantaneous Torque
Rated Speed

Speed Control Range

Speed Regulation

Digital Input

Digital Output

Communication Protocol
CC-Link .
IETSN Operation Mode

Synchronization

CC-Link IE TSN-compatible BLDC Motor Speed Control System
AC Power Supply Input (AC 200 ~ 240 V)
Compact- Light Weight- High Power - High Efficiency Brushless Motor
Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (+0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

Chd HALLS
i
T

g

- — N2 MOTOR
|
.-a}l
-

[ - K

=
CHEUSE

——
"
TTTI
e

[J: Motor flange size
W: Shaft figuration

Ezi-SPEED-CT-[-M-30 Ezi-SPEED-CT-[-M-60 Ezi-SPEED-CT-[]-M-120 Ezi-SPEED-CT-[]-M-200 Ezi-SPEED-CT-[-H-400

30W

60w

120W

Single-phase 200 ~ 240V / Three-phase 200 ~ 240 V

50/60 Hz = 5%

Single-Phase: 0.88 A
Three-Phase: 0.51 A

Single-Phase:1.9A
Three-Phase: 1.1A

0.21A

0.096 N'm
0.144N'm
3,000 r/min
50~ 4,000 r/min

Single-Phase : 1.55 A
Three-Phase : 0.90 A

Single-Phase:2.8A
Three-Phase: 1.7A

0.36A
0.191N'm
0.287N'm

Single-Phase: 2.43 A
Three-Phase: 1.41 A

Single-Phase:4.5A
Three-Phase: 2.6 A

0.85A
0.382N'm
0.573N'm

200w

Single-Phase:3.42 A
Three-Phase: 1.97A

Single-Phase : 5.47 A
Three-Phase:3.16 A

1.65A
0.637N'm
L15N'm

+0.2% or less / Conditions : 0~Rated Torque, Rated Speed, Rated Voltage, Normal Temperature

7 programmable inputs

2 programmable outputs

CC-Link [ETSN Class B

Manufacturer-specific Mode: 10-Map Command Mode

Minimum Cycle Time: 250 ps / Synchronous Comm. / Asynchronous Comm.

400W

Single-Phase : 5.64 A
Three-Phase:3.26 A

Single-Phase: 7.85A
Three-Phase:4.53 A

237A
1.27N'm
19IN'm



System Configuration

Regenerative resistor

Basic sensor/Motor cable

[ scromer |

AC Power |

I—

Sensor/Motor
extension cable

NS

%

Circuit breaker

Dimension

42

Drive power cable

—

Power
connector

Ezi-SPEED
CCLInkIETSN

() rower
(D |AarmM
(|run
) err

Hi

nu|

NETWORK ID

CN4 HALL-S

» o & w N — = CN2MOTOR

CN10P2

CN9PL

NETID1 NETID2

ESD-CT-XX-C

=2

4 CHS)

120

15

ﬁl} CC-Link IE TSN cable

S S
Ezi-SPEED
CC-LinkIE TSN

POWER [—, [ —, I

=[HH]

RUN =——
NETWORK ID

CN10P2

CN9PL

NETIDL NETID2

CNsUSB

CNT 10

ot 200-240v ANA

ESD-CT-XX-C

HE

160

[ —

[ —

I ——

GROUND

53

C-Link IE TSN cable

Iﬁiﬂj}c:
ma

USB cable

IS

35

Setting program

« 7programmable inputs
« 2 programmable outputs

Potentiometer

Unit [mm]

35

®45THRU ——|

4-M3DP3 ———|

134

150

12

—R2.25

%
)

85

25
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Ezi-SPEED - -

BLDC Motor Speed Control System

PROFINET-compatible BLDC Motor Speed Control System
RT(Realtime) & IRT(Isochronous Realtime) Communication
PROFIdrive Motion Control (AC1)

Ezi-PROFINET (Windows Software Tool for SMART ‘Commissioning & Maintenance’)
AC Power Supply Input (AC 200 ~ 240 V)

Compact- Light Weight- High Power - High Efficiency Brushless Motor

Wide Speed Range (50 ~ 4,000 r/min)

Stable Speed Regulation (+0.2 %)

BLDC Motor Line-up (30, 60, 120, 200, 400 W)

ENTHO

1 pherwnnt

SpQlelcatlonS [J: Motor flange size
W: Shaft figuration
Model Ezi-SPEED-PD-[]-M-30  Ezi-SPEED-PD-[-M-60  Ezi-SPEED-PD-[-M-120 Ezi-SPEED-PD-[]-M-200 Ezi-SPEED-PD-[_-Il-400
Rated Output Power (Continuous) 30W 60W 120W 200W 400 W
Rated Voltage Single-phase 200 ~ 240 V / Three-phase 200 ~ 240 V
Rated Frequency 50/60 Hz + 5%
Power

Single-Phase:0.88A  Single-Phase:1.55A  Single-Phase:2.43A  Single-Phase:3.42A  Single-Phase:5.64 A
Three-Phase: 0.51 A Three-Phase: 0.90 A Three-Phase: 1.41A Three-Phase: 1.97 A Three-Phase:3.26 A
Single-Phase:1.9A Single-Phase:2.8A Single-Phase:4.5A Single-Phase:547A  Single-Phase: 7.85A
Three-Phase:1.1A Three-Phase: 1.7A Three-Phase: 2.6 A Three-Phase:3.16 A Three-Phase:4.53 A

Supply Rated Input Current

Maximum Input Current

Rated Output Phase Current 0.21A 0.36A 0.85A 1.65A 237A
Rated Torque 0.096 N'm 0.191N'm 0.382N'm 0.637N'm 127N'm
Maximum Instantaneous Torque 0.144N'm 0.287N'm 0.573N'm 1.15N'm 191N'm
Rated Speed 3,000 r/min

Speed Control Range 50 ~ 4,000 r/min

Speed Regulation +0.2% or less / Conditions : 0~Rated Torque, Rated Speed, Rated Voltage, Normal Temperature

Digital Input 7 programmable inputs

Digital Output 2 programmable outputs

PROFINET Communication Protocol  RT(Realtime) & IRT(Isochronous Realtime)
PROFIdrive ' operation Mode PROFIdrive Motion Control : AC1 (Application Class 1)



System Configuration

Basic sensor/Motor cable

Regenerative resistor

Sensor/Motor
extension cable

—

AC Power |

Drive power cable

=

Circuit breaker

Power
connector

Ezi-SPEED

(D) power

(D |ALarm
«|(D|run
S| exe
E @) want

HH

NETWORK ID

L

T
i

X1P1R

X1P2R

CN4 HALL-S
[ElEE)

Nt 200-240V /AN /A

= w o~ CN2MOTOR
2 o))

) =)=l

juij

CN7 I/0

5(@ 0)

17

PROFINET cable

ﬁi‘ PROFINET cable
=o

« 7programmable inputs
« 2 programmable outputs

Potentiometer

Dimension
Unit [mm]
0 120 35,3
| ¢4.5THRUﬁ‘
Ezi-SPEED' i 4-M3DP3 ﬁw N
é%:ﬂ NEWIOFKIDE m : [
IS=Y -
g i 3 g
o]
i { |
ot 200-240v ANA ] 4
NEex) 1| [ o 1T A
GROUND 53 85 25 -
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EZ' -SPEED® Ethernet

BLDC Motor Speed Control System

Ethernet-compatible Low Voltage BLDC Motor Speed Control System
API for Windows/Linux

Embedded Motion Controller

DC Power Input (DC 12 ~48V)

Auto-tuning

Wide Speed Control Range (50 ~ 4,000 r/min)

Stable Speed Regulation (+0.2 %)

HEL A TE

HELEA S TECH

Specifications

Model Ezi-SPEED-EN-A2H

Power Supply DC12~48V+10%

Input Current (continuous / max) ~TA/10A(<605)

Output Power (continuous / max) ~200W /350 W (<60's)

PWM Frequency 25 kHz or 50 kHz

Current Control Sampling Rate 25 kHz (40 us)

Speed Control Sampling Rate 2.5kHz (400 us)

Speed Control Range 50~ 4,000 r/min

Position Sensor Hall Sensor: H1, H2, H3

Digital Input 5 programmable inputs

Digital Output 3 programmable outputs

Torque-OFF Function 2 inputs (TQOFF1, TQOFF2)
Brake Dedicated connector for external brake

Additional I/0 . . . : .
Regeneration Resister Dedicated connector for external regenerative resistor
Specification 100Base-TX

Ethernet User Interface Program GUI for Windows 7 and above

Motion API Motion library for Windows / Linux
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Module Overview Dimension

. 121 ,
14 ) 26.5 )
Main power ‘ ‘
connector (CN1) E I I I
Control power ‘g
connector (CN2) Ethernet < )
connector (CN8) <
Motor connector N
(CN3) —
~ —
Hall sensor connector Ethernet — ——
(CN4) connector (CN9) ps — — %
-1 ——o —3
1 [E—| | E—
/0 signal Ethernet IP switch L | &=—— —
connector (CN5) (SW1,Sw2) — — ——
Brake connector (CN6) [ Ethernet status LED e NN o=
Regenerative re(s(i:s&% [ |
connector Lf%:'r‘
1 | 121
Drive status LED Ethernet IP display ‘ ©

26.5

System Configuration

Ethernet cable
« 5programmable inputs

«+ 3programmable outputs
« 2torque-offinputs

Ethernet cable
mae

( Regenerative Resistor |

Regenerative
resistor cable

- Brake cable

\\

1/0 signal cable

#IIFASTECH |

Hall sensor extension cable Basic hall sensor cable

@:jj Motor extension cable 5 Basic motor cable

Control power cable
™ { DCPower2
Main power cable
2 { DCPower1

&
@
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Ezi-SPEED :tecs

BLDC Motor Speed Control System

« CiA402 Drive Profile

Auto-tuning

e —

i

CE

Etharea =

P =

o
N
-
Specifications
Model
Power Supply

Input Current (continuous / max)
Output Power (continuous / max)
PWM Frequency

Current Control Sampling Rate
Speed Control Sampling Rate
Speed Control Range

Position Sensor

Digital Input

Digital Output

Torque-OFF Function

Brake
Additional I/0 - -
Regeneration Resister
Communication Protocol
EtherCAT Operation Mode

Synchronization

DC Power Input (DC 12 ~48V)

EtherCAT-compatible Low Voltage BLDC Motor Speed Control System

Wide Speed Control Range (50 ~ 4,000 r/min)
Stable Speed Regulation (+0.2 %)

Ezi-SPEED-EC-A2H
DC12~48V+10%

~7TA/10A(<605s)

~200W /350 W (<60's)

25 kHz or 50 kHz

25 kHz (40 us)

2.5 kHz (400 us)

50 ~4,000 r/min

Hall Sensor: H1, H2, H3

5 programmable inputs

3 programmable outputs

2inputs (TQOFF1, TQOFF2)

Dedicated connector for external brake
Dedicated connector for external regenerative resistor

CoE (CiA402 Drive Profile), FoE (Firmware Download)

CiA402 Drive Profile: Velocity Mode (PV)
Manufacturer-specific Mode: 10-Map Command Mode

Free Run, SM Event, DC SYNC Event



Module Overview Dimension

21

83

121
| ‘ 14 265
Main power ‘
connector (CN1) [ N ‘
Control power [ g [T
connector (CN2) Ether%T - 8 <|r
Motor connector connector (CNg)
(CN3) =
1 —>o ——
Hall sensor connector EtherCAT
(CN4) connector (CN9) T
: —— —
—/ | —
1/0 signal EtherCAT ID switch c—  E— _q;
connector ((?Ns) (SW1,Sw2) — —/— | —
USB connector — L
Brake connector (CN6) ] (CN10) g e
e | evecirsausien i :
L
Drive status LED ] EtherCAT ID display ‘

26.5

System Configuration

EtherCAT cable + 5programmable inputs
« 3programmable outputs
.« 2 -off i

EtherCAT cable torque-offinputs

( Regenerative Resistor |

Regenerative
resistor cable

Brake cable

USB cable
B—

1/0 signal cable

Hall sensor extension cable Basic hall sensor cable

Motor extension cable Basic motor cable

@ Control power cable
{ DC Power2

Mai bl
ain power cable DC Power 1
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Ezi-SPEED° CCLinkIE TSN

BLDC Motor Speed Control System

Auto-tuning

FECH

HAL AT

Specifications

Model

Power Supply

Input Current (continuous / max)
Output Power (continuous / max)
PWM Frequency

Current Control Sampling Rate
Speed Control Sampling Rate
Speed Control Range

Position Sensor

Digital Input

Digital Output

Torque-OFF Function

Brake
Additional I/0 . i
Regeneration Resistor
Communication Protocol
CC-Link IE TSN Operation Mode

Synchronization

CC-Link IE TSN-compatible Low Voltage BLDC Motor Speed Control System
DC Power Input (DC 12 ~48V)

Wide Speed Range (50 ~ 4,000 r/min)
Stable Speed Regulation (+0.2 %)

Ezi-SPEED-CT-A2H
DC12~48V+10%

~TA/10A(<605)

~200W /350 W (<60's)

25 kHz or 50 kHz

25 kHz (40 us)

2.5 kHz (400 us)

50~ 4,000 r/min

Hall Sensor: H1, H2, H3

5 programmable inputs

3 programmable outputs

2 inputs (TQOFF1, TQOFF2)

Dedicated connector for external brake
Dedicated connector for external regenerative resistor
CC-Link IETSN Class B

Manufacturer-specific Mode: |0-Map Command Mode

Minimum Cycle Time: 250 ps / Synchronous Comm. / Asynchronous Comm.



Module Overview

Main power
connector (CN1) [

Control power
connector (CN2)

Motor connector
(CN3)

CC-Link IETSN
connector (CN8)

CC-Link IETSN
connector (CN9)

Hall sensor connector
(CN4)

Network ID switch
(SWI, SW2)

1/0 signal

connector (CN5)

USB connector
Brake connector (CN6) (CN10)

Regenerative resistor
connector (CN7)

Network status LED —

] Network ID display

Drive status LED

System Configuration

CC-Link IETSN cable

CC-Link IETSN cable
mae

23

83

Dimension
121
114 26.5 )
Il ] © 1
o <
S 3
= =
— —
— — —
< — | E—
—o —3
—/— | —
— | E—
—+ —— ——3 'q;

I e T

26.5

( Regenerative Resistor |

Regenerative
resistor cable

Brake cable

+ 5programmable inputs
+ 3programmable outputs
«+ 2torque-offinputs

USB cable
B—

1/0 signal cable

Hall sensor extension cable

Basic hall sensor cable

Motor extension cable

Basic motor cable

Control power cable

ak

Main power cable

DC Power 2

DC Power 1
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Ezi-SPEED - -

BLDC Motor Speed Control System

Auto-tuning

i

Il

FITFA S T ECA

f Ezi-SPEED 55557 6 c<

—_—
—

Specifications

Model

Power Supply

Input Current (continuous / max)

Output Power (continuous / max)

PWM Rated Frequency

Current Control Sampling Rate

Speed Control Rated Frequency

Speed Control Range

Position Sensor

Digital Input

Digital Output

Torque-OFF Function

Additional I/0 Prake .
Regeneration

PROFINET Communication Protocol

PROFIdrive Operation Mode

PROFINET-compatible Low Voltage BLDC Motor Speed Control System
RT(Realtime) & IRT(Isochronous Realtime) Communication

PROFIdrive Motion Control (AC1)

Ezi-PROFINET (Windows Software Tool for SMART ‘Commissioning & Maintenance’)
DC Power Input (DC 12 ~48V)

Wide Speed Control Range (50 ~ 4,000 r/min)
Stable Speed Regulation (+0.2 %)

Ezi-SPEED-PD-A2H

DC12~48V

~TA/10A(<605)

~200W /350 W (<60's)

25 kHz or 50 kHz

25 kHz (40 us)

2.5 kHz (400us)

50~ 4,000 r/min

Hall Sensor: H1, H2, H3

5 programmable inputs

3 programmable outputs

2inputs (TQOFFL, TQOFF2)

Dedicated connector for external brake

Dedicated connector for external regenerative resistor
RT(Realtime) & IRT(Isochronous Realtime)
PROFIdrive Motion Control : AC1 (Application Class 1)



Module Overview

Main power
connector (CN1)

Control power
connector (CN2)

Motor connector
(CN3)

| | PROFINET
| | connector (CN8)

PROFINET
connector (CN9)

Hall sensor connector
(CN4)

1/0 signal
connector (CN5)

- =
Brake connector (CN6) [
Regecn:;?\‘e“g:;re (Sésﬁ% [ Network status LED —
~ =

Drive status LED

] Network ID display

System Configuration

PROFINET cable

PROFINET cable

Dimension

el i ( Regenerative Resistor |

‘ 121
14
T
o
N
_’.\
_‘J
[E—|
——
< [ E—|
[ E—
[ E—|
| ==
> [ E—
L0 |y == o
‘ 121 ‘
| E
i
4
w
©
N
« 5programmable inputs
« 3programmable outputs
« 2torque-offinputs
Regenerative
resistor cable
Brake cable
A

1/0 signal cable

FITFASTECH
=SPEED sncos & ce

Hall sensor extension cable

Basic hall sensor cable

Motor extension cable

Basic motor cable

ﬂ

Control power cable

Main power cable

 DC Power 2

{ DCPowerl
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Motors & Gearboxes for Ezi-SPEED

BLDC Motor Speed Control System

Ezi-SPEED

BLDC Motor Speed Control System

Dimensions of Motors [mm]

[le1

30w

ESM-60-S-30(AC)
ESMD-60-S-30(DC)

Vs 4-@4.5 THRU

/ﬁ \% M
fe

\

[ i
31
SE LN HOUSING
5557-06R(MOLEX)
HOUSIN
5557-04R(MOLEX)
DC power product EARTH(M4
‘ 79 ‘
HOUSING: —~ 1 ‘
43025-0600
(MOLEX)
Housmc—;:ﬁ@;E %.i,
5557-04R 1975
(MOLEX)
32 42
2.8
T AT 60
- o>
@v—fﬁ W ‘ w
\ i
/ ﬁ/ | 23 ) ESM-80-S-60(AC)
I N =
;& J#@ §8 | ESMD-80-S-60(DC)
T 85 285470'8 [1 |
31 HOUSING |” (MOTOR CABLE)
5557-06R(MOLEX) "\ 4
HOUSING ezl
5557-04R(MOLEX)
DC power product EARTH(M4)

‘ 79
I

HOUSING: — ‘
43025-0600
(MOLEX)
HOUSING: 30
5557-04R 197.5 =

(MOLEX) "




4-08.5 THRU

[190 A 0
o

—

37 57

< Q.("O

()

N

Q
283 8035
212 0018

37 85

(DEARS HOUSING |

5557-06R(MOLEX) ==

HOUSING
5557-04R(MOLEX)
EARTH(M4)

DC power product

‘ 79
HOUSING: —— 1
43025.0600
(MOLEX)
HOUSING: 30
5557-04R 1975
(MOLEX)
4-@8.5 THRU
o
51?4.5 /Q)\'LQ’&
A

Vs
'}

o
[}
| )
g85470'F L !
|~ (MOTOR CABLE)
37 82
2 10.5
K
o&lod <
< wf= 2
X L2
ISIRS ‘
85 _ @85 470°F
‘ (Sensor Cable)
30| @6.6 470'%
200 (Power Cable)
37 82
2 10.5
K
o&lod <
<| v =
X2
ISIRS ‘

85 _ @85 470'F

HOUSING
5557-06R(MOLEX)
HOUSING
5557-04R(MOLEX)
EARTH(M4)
DC power product
I 79 |
HOUSING: —; ‘
43025-0600
o0 ?
17630004 J*/ 30
(MOLEX) | 197.5
4-@8.5 THRU
p [®
= A¥
( fr/ |
/: J /
HOUSING
5557-06R(MOLEX)
HOUSING
5557-04R(MOLEX)
EARTH(M4)

‘ (Sensor Cable)

30| @6.6 470°%
(Power Cable)

200
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120w

ESM-90-S-120(AC)
ESMD-90-S-120(DC)

200 w

ESM-104-S-200(AC)
ESMD-104-S-200(DC)

400 v

ESM-104-S-400(AC)
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Dimensions of Motors & Parallel Gearboxes [mm]

30w

Gearbox

Part Number [|Gear Ratio Mounting Bolt L [mm]
510,15,20  M4X50 34
ESG-60-H-R[]-P 30, 50, 100 M4 X 55 38
200 M4 X 60 3
61 " 2 L o
060 4-@45THRU 2 > 8‘
—= 2) 'NJ(Q'S g A‘ ‘ -
N ™ i []]
2 \ SIS e —— H _
] 1 g
S =
. 85 285 470 *F° j
21 HOUSING: 5557-06R " MOTORCABLE

HOUSING: 5557-04R

KEY KEY
GROOVE Z
4+0 03 fin

@J;L

120w

gg?trﬁgﬁber []Gear Ratio Mounting Bolt L [mm]
5,10,15,20  M8X75 45
ESG-90-H-R[J-P 30, 50, 100 M8X 90 58
200 M8X 95 64
w42 L 57
4@85THRU 8 | 5 _ig_
9% / e @ .25,
— y 8
I Q' o
| \ = g
\ J | :
& g ull
T 5557 85 285470 '
.31 HOUSING: S(SMSgLOsXR) L (MOTOR CABLE) j}
HOUSING: 5557-04R
(MOLEX)
EARTH(M4) 500~
6003

25402 OO\ 490

(MOLEX)

(MOLEX)
EARTH(M4)

DC power product
79

(MOLEX)

HOUSING: i
5557-04R 1975
(MOLEX)

DC power product
79

2l

HOUSING: i
5557-04R 1975
(MOLEX)

60w

Gearbox

P [/Gear Ratio Mounting Bolt L [mm]
5,10, 15,20 M4 X 65 41
ESG-80-H-RCI-P 30, 50, 100 M4 X 70 46
200 M4 X 75 51
35 L 4
81 4065THRU 2 7 N
80 Ry o .25
o S f
! j | H &
1= ) ull .
) 41 il
85 285470 '3
L31 HOUSING: 5557-06R
(MOLEX)

HOUSING: 5557-04R
(MOLEX)

KEY EARTH(M4)

KEY
GROOVE B
25+02 ©

51003 == g
0 - +
P =

— #

USING: —

|” (MOTOR CABLE) ’

DC power product

| 79

HO
43025 0600

(Mo

EX)

HOUSING:

5557

04R 197.5

(MOLEX)

200w 400 w

gae?trﬁa)&ber [IGearRatio Mounting Bolt L [mm]
5,10, 15,20 M8X95 60
ESG-104-H-R[I-P 30,50 M8X110 2
100, 200 M8X 120 86
*DC power product : 200 W only
M6 DP12
4085 THRU o 2 L 82
110 / =3l |10 5 10.5
502 Nk
. o> 8
= | o< I j q
/44 ESE ;
| —
7 J)x( L |

285470 "%

(SENSOR CABLE)

HOUSING: 5557-06R(MOLEX)

HOUSING: 5557-04R(MOLEX)
EARTH(M4)

EX
200

266 470*F

(POWER CABLE)

KEY >
G)g%OVE 22| 3pu0n 690 DC power product
60 S e R 79
e o P
(SS=——mmp ]

15 |



Dimensions of Motors & Hollow Flat Gearboxes [mm]

30w

Gearbox Part Number
ESG-60-H-R[J-H

KEY GROOVE

-

003 %5
4%y et

T

@85 470'%°
(MOTOR CABLE)

200

DC power product

‘ 79

[IGear Ratio
5,10, 15, 20, 30, 50, 100, 200

HOUSING: —— |
43025-0600
(MOLEX)

HOUSING:

30
5557-04R 197.5

(MOLEX)

60w

Gearbox Part Number
ESG-80-H-RLJ-H

KEY GROOVE

=

57903 iy

=

285 470"
(MOTOR CABLE)

200

DC power product

‘ 79

HOUSING: —— |
43025-0600
(MOLEX)
HOUSING: 30
5557-04R 1975
(MOLEX)

HOUSING:
5557-04R(MOLEX)

HOUSING:
5557-06R(MOLEX)

EARTH(M4)

Mounting Bolt

M5X65

[IGear Ratio

6210.05
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S
QN n 16&“
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© S
o
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L1088 %10 5.
9{3% 115 115 %’3 go
KEY _Z . (S:!E((:ZITION g a ﬂﬂ%ﬁ als
25+02<| 4003 8i $~ u S
.S S % 5 =
= {
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7
B[ 02
] gl o 11
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S S o OB ™
I s anE
— 15S
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oo 115380 18615
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2540203 5803 CC (‘{,’& = ng):szi == q
I — — 1 gl
Eiiﬁ ko
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Dimensions of Motors & Hollow Flat Gearboxes [mm]

120w

Gearbox Part Number []Gear Ratio Mounting Bolt
ESG-80-H-R[J-H 5, 10, 15, 20, 30, 50, 100, 200 M6X 70
KEY GROOVE
o 2-M3DP7*} 90
+0.03 g’irc; 7040.05 65.2 4 J0%005 6
60 o ‘—T__ . 4-08.5 THRU\ ~—1 ﬁ
O cH 0 2-M3DP6 N
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ne 8 S - siF =
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DC power product KEY 8 SECTION §| § N o NE
(SIS) _Cl I
‘ 79 252020 6—8.03 ¢-C %I I %I
s =4 s SEANE, s
(MOLEX) =
ML R 1975
(MOLEX)
200w 400w
Gearbox Part Number [JGear Ratio Mounting Bolt
ESG-80-H-R[I-H 5, 10, 15, 20, 30, 50, 100, 200 M6XT0
* DC power product : 200 W only
KEY GROOVE "
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o0 T 104 835 .7 4085 THRU 83+0.05
. < 0O,
X EET s N e 18
O ] N of | 2-M30P6"G =\\%x &
=@ [ 1o
o5 g :
35| &L g o B==8 1
nN=| @@ o | N Q® —
09 %] QL |
@ bl N 1 O I 3 1 —
~ . 5 s
_ 1 & | =~
- 1= 2=+ HOUSING: 4.8
S 5557-04R(MOLEX) 117
— HOUSING: 153.7 89.5
' 5557-06R(MOLEX) = e 0 30 -
o8 |15 &5 =+ 158 |co
EARTH(M4) SN S|%S
DC power product o2 o SECTION § é - X g S
| . 30402 o 7-0.009 C-C 2 P
AR = S
(MOLEX)

30

175‘(3%%%%64 [
- 197.5
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Fast Accurate Smooth Motion

FASTECH Co., Ltd.

(Postal Code:14502) Rm#1202, 401-dong, Bucheon Techno-Park, 655, Pyeongcheon-ro Bucheon-si Gyeonggi-do, Republic of Korea
TEL:+82-32-234-6317 FAX:+82-32-234-6302 E-mail: sales@fastech-motions.com
Homepage : www.fastech-motions.com

% Please note that the color and size of the products in this catalog may different depending on the measurement method and the specifications
can be changed without prior notice for quality improvement.
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