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COMPANY PROFILE

Genertec Guoce Time Grating Technology Co., Ltd. (here in after referred to as "Guoce Time Grating"), 
located in the Western (Chongqing) Science City, High-tech District, Chongqing, China,was established 
jointly by China General Technology (Group) Holding Co., Ltd. and Chongqing University of Technology 
in April 2021.

Guoce Time Grating strives to break through the core technology in the field of precision displacement 
measurement as well as develops "Nanometer Time-grating +" key functional components and intelli-
gent equipment with nanometer time-grating technology as the core competitiveness.

The comprehensive R&D strength of Guoce Time Grating is strong, bringing together first-class experts 
engaged in precision manufacturing industry. Among them, medium and high-end technical talents 
accounted for 77%. In addition, it is equipped with precision laboratory, application testing laboratory, 
reliability testing laboratory, modern industrial plants, ultra-precision laboratories dedicated to 
nanometer time-grating research, class 100,000 dust-free workshops and the highest-precision 
facilities and instruments, building a high-level R&D technology innovation platform.

Looking ahead, Guoce Time Grating will adhere to the business philosophy of "Integrity,Innovation, 
Improvement", continuously optimize the business operation model, keep developingnew products 
with core nanometer time-grating technology, striving to become the world's leading provider of 
precision displacement measurement solutions.
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ESTABLISED IN
2021

OWN PATENTS
50+

NATIONAL RESEARCH 
PROJECTS 70+

CLIENTS
100+

R&D LABORATORY 
1000㎡
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INTRODUCTION OF NANOMETER TIME-GRATING 
TECHNOLOGY

THOUGHT PROPOSAL

Time is currently the physical quantity with the highest 
measurement accuracy for human being ，six orders of 
magnitude higher than space. In the International System 
of Units, "meter" is defined in terms of time, and the high- 
est length datum is traced back to time.
In 1996, Professor Peng Donglin initially proposed the 
new idea of “Building a high-speed uniform motion as 
time reference and achieving displacement measurement 
through time comparison ", the original academic idea of 
"Using time pulses to form a reference for space displace- 
ment measurement"and the significant invention of 
"Time-grating Sensing" gradually formed.
Generally speaking, it is to observe each other in two 
coordinate systems, and the difference in position (dis- 
placement) of one side is shown as the difference in time 
observed by the other side.

Professor Liu Xiaokang and his team have continuously iterated the time-grating sensing technology. ln 2010, they proposed 
to use an electric field that changes orthogonal to construct an equivalent spatial domain motion as a motion reference 
system which was called "Nanometer Time-grating” . By simplifying and optimizing the transfer process of time reference, 
scientifically shortening the length of the time reference transfer chain and improving the uniform velocity of the motion refer-
ence system, the measurement accuracy has improved and the leap of precision from millimeter to micron to nanometer has
gradually realized.

Professor Peng Donglin accepted the award at the Great Hall 
of the People in Beijing, China.

Professor Liu Xiaokang accepted the award at the Chongq- 
ing Science and Technology Award Conference in China.

Time-grating  displacement  measurement  technology  was 
selected  into  the  China’s  "13th  Five-Year Plan"  Science  
and Technology Innovation Achievement Exhibition.

TECHNOLOGY DEVELOPMENT
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TIME GRATING DEVELOPMENT HISTORY

Using the motor rotation to form a motion refer- 
ence system, the first prototype based on the 
time -grating principle was developed with an 
accuracy of ±34". Many experts from the Na- 
tional Fund Commission fully affirmed the origi- 
nality of the time-grating technology.

1999

Using the rotating magnetic field to form a
motion reference system, the second generation 
of magnetic-field time-grating was developed 
with an accuracy of ±0.8 " and evaluated by Na- 
tional Fund Commission as " Internationally 
advanced, and the principle is the initiate at 
home and abroad" .

2004

The error curve of the horizontal grating with 
world's highest precision was measured for the 
f i rs t  t ime by using the nanometer angular 
time-grating shift sensor.

2018

The concept of time-grating was proposed for the 
first time, forming the original academic thought 
of "Space-time transformation".

1996

Won the first prize of Technological Invention 
Award in Chongqing, China.

2006

Won the gold medal of China Patent.

2008

The thought of nanometer time-grating was pro-
posed for the first time, and the third generation 
electric -field time-grating was developed by 
using alternating electric field to form motion 
reference system.

Won the second prize of National Technology.

20102010

2020
Verified by National Institute of Metrology, China, 
the nanometer angular time-grating had the 
accuracy of ±0.06" and the resolution of 0.01" 
within any range of 360°, and the performance 
index had reached globally leading level in an 
all-round way.

2021
In April 2011, Gener tec Guoce Time Grating 
Technology Co., Ltd was established.

Time-grating technology was listed as one of the 
27 typical achievements of the Department of 
Engineering and Materials by National Natural Sci- 
ence Foundation during the "11th Five -Year Plan" 
period, and was incorporated into many clas- sic 
university textbooks in the field of mechanical pre-
cision measurement.

2012

Verified by National Institute of Metrology, China, 
the nanometer linear time-grating had an accuracy 
of ±96 nm and a resolution of 1nm within the range 
of 4 0 0 mm, and the per formance index had 
reached globally leading level.

2019

As 35 representative key projects, nanometer 
time-grating technology was selected into the Chi- 
na’s "13th  Five - Year  Plan" Science and Technolo-
gy Achievement Exhibition as well as won the first 
prize of Chongqing Technology Invention Award in 
China.

2021

2022
The nanometer time-grating technology, as one of 
the landmark achievements of the decade, was 
selected into the exhibition of "Forging Ahead in 
the New Era".

The nanometer time - grating technology was 
selected into the promotion activities of "Coordi-
nate China", and was widely reprinted by powerful 
media platform like People's Daily, Xinhua News 
Agency, People's Daily Online etc.

2022
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Guoce Time Grating had owned 58 patents, including ten international Patent Cooperation Treaty(PTC for short)in  
the United States, Japan, Germany and the United Kingdom. And six papers about nanometer time-grating were 
published in SCI District 1, Chinese Academy of Sciences in top journals, which were appraised as "Pioneer" and 
"Original Work" by peer experts. The technology has won the second prize of China’s Technology Invention Award, the 
gold award of China Patent, and two first prize of Chongqing Technology Invention Award in China. As verified by 
China's highest legal metrological verification institution, the performance index of the nanometer time-grating 
displacement sensor have reached the globally leading level in an all-round way.

TECHNOLOGICAL ACHIEVEMENTS



EXCELLENT
PERFORMANCE

SHORT
DELIVERY TIME

HIGH COST 
PERFORMANCE

CUSTOMIZED 
DEVELOPMENT

SECURE 
SUPPLY CHAIN

QUICK SERVICE 
RESPONS
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OUR ADVANTAGES



ANGULAR TIME-GRATING 
DISPLACEMENT SENSOR
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■ RAE(High Precision) Series
■ RAN(Narrow Band) Series
■ RAU(Ultra-high Precision) Series

SPLIT ABSOLUTE ANGULAR 
TIME-GRATING DISPLACEMENT SENSOR



INTRODUCTION OF SPLIT ABSOLUTE  ANGULAR 
TIME-GRATING DISPLACEMENT SENSOR
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Series RAE
(high precision)

RAN
(narrow band)

RAU
(ultra-high precision)

BISS-C/SSI/ABZ(incremental) BISS-C/SSI BISS-C/SSI
Communication 
protocol

Outlook

Application scenarios

Main characteristics

18-26 bitResolution 18-26 bit 26-28 bit

LED to support 
mounting Support Unsupport Unsupport

machine tool rotary tables / servo motors / direct drive motors / 
precision optical instruments / gear measuring machines etc

Outer diameter 106 mm/128 mm/170 mm/
230 mm/360 mm

75 mm/125 mm 200 mm

±3″/±5″/±10″Accuracy ±5″/±10″/±15″ ±1″/±2″

Split structure

Absolute measurement

Strong environmental adaptability

The product is composed of a rotor and a stator. Both the stator and rotor support spigot positioning 
and screw fixation which is easy to mount.

The non-contact sensing method with electric field coupling can better adapt to the harsh environment 
such as oil, dust, shock and vibration.

Direct access to absolute position information after power-on or restart and don't need to return to 
datum which is more convenient and efficient.

Standard accuracy is ±3"/±5", 
high measurement accuracy 
and good stability;
Non-contact, large hollow 
structure design, and the 
through-hole allows mechan-
ical structures, cables, and 
gas paths to pass through.

Narrow ring width design, the 
larger size of the medium 
space is convenient for me-
chanical structure, cable, gas 
path to pass through.

Ultra-high measurement 
accuracy, up to ±1";
Good protection effect , with 
protective shell (optional) , it 
can be better applied to com-
plex working environment.
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RAE106-1000 RAE128-1000 RAE170-1000 RAE230-1000 RAE360-1000Basic parameters

Technical parameters
106/36/17 128/58.75/17 170/90/19 230/140/22.5 360/280/23.5

80 g 110 g 210 g 350 g 760 g

190 g 220 g 370 g 750 g 1300 g

Support

Electrical parameters

Environmental test

Accuracy

Repeatability

Resolution

Measurement range

Speed

Standard Cable length

Outer diameter/Inner diameter/
Thickness➃ (mm)

Weight of Rotor

Weight of Stator

LED to support mounting

Supply voltage

Operating current

Communication protocol

Operating temperature

IP rating (stator & rotor)

EMC

Shock

Vibration

Humidity

-20℃~70℃

0~80%RH non-condensing

IP67

IP rating (connector) IP40

IEC 61000-6-2/IEC 61000-6-4

100 G

10 G

Note: ➀Please contact us for other precision requirement; ➁Please contact us for higher speed requirement; ➂Please contact us for other 
cable requirement; ➃Referring to the thickness at the optimum installation clearance.

5 V DC±10%

200 mA

BISS-C/SSI/ABZ(incremental)

■ Parameters of RAE series

1.5″/2.5″

18-26 bit

0-360°

3000 r/min➁

1 m➂

±3″/±5″/±10″➀

R A E X X X - 6 D B 0 0
Communication

protocol B: BISS-C
S: SSI
Z: ABZZ(incremental)

Resolution 8: 18 bit
9: 19 bit
A~G: 20~26 bit

Accuracy 6: ±3″
7: ±5″
8: ±10″

106 mm/128 mm/170 mm
230 mm/360 mm

Outer diameter

R:ANGULAR

A:ABSOLUTE

E：SPLIT

PARAMETERS OF SPLIT ABSOLUTE ANGULAR 
TIME-GRATING DISPLACEMENT SENSOR

RAE high precision series

RAN
 narrow

 band series

RAU ultra-high precision series
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Basic parameters

Technical parameters

Electrical parameters

Environmental test

Accuracy

Repeatability

Resolution

Measurement range

Speed

Standard cable length

Outer diameter/Inner diameter/
Thickness��(mm)

Weight of Rotor

Weight of Stator

LED to support mounting

Supply voltage

Operating current

Communication protocol

Operating temperature

IP rating (stator & rotor)

EMC

Shock

Vibration

Humidity

Note:①Please contact us for higher speed requirement; ②Please contact us for longer cable requirement; �Referring to the thickness at 
the optimum installation clearance.

RAN075 RAN125

75/25/15.8

55 g

90 g

125/75/15.8

110 g

180 g

Unsupport

-20℃~70℃

0~80%RH non-condensing

IP67

IEC 61000-6-2/IEC 61000-6-4

100 G

10 G

■ Parameters of RAN series

2.5″/4″

18-26 bit

0-360°

3000 r/min➀

1 m➁

±5″/±10″/±15″

5 V DC±10%

BISS-C/SSI

180 mA

RAU200

200/100/21.5（36,Adding lid）

260 g

610 g

Unsupport

-20℃~70℃

0~80%RH non-condensing

IP67

IP rating (connector) IP40 IP40

IEC 61000-6-2/IEC 61000-6-4

100 G

10 G

5 V DC±10%

300 mA

BISS-C/SSI

0.5″/1″

26-28 bit

0-360°

750 r/min➀

1 m➁

±1″/±2″

R A N X X X - 7 D S 0 0

75 mm
125 mm

Outer 
diameter

R A U X X X - 4 I B - 1 0 0 0
Commu-
nication
protocol

Resolution

Accuracy

B: BISS-C
S: SSI

G: 26 bit
H: 27 bit
I: 28 bit

4: ±1″
5: ±2″

Outer diameter 200 mm

Commu-
nication
protocol B: BISS-C

S: SSI

Resolution

Accuracy 7: ±5″
8: ±10″
9: ±15″

8: 18 bit
9: 19 bit
A~G: 20~26 bit

■ Parameters of RAU series

PARAMETERS OF SPLIT ABSOLUTE TIME-GRATING 
ANGULAR DISPLACEMENT SENSOR

RAE high precision series

RAN
 narrow

 band series

RAU ultra-high precision series
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Note: ① The test ambient temperature of the above dimensions is 20±2℃. Please pay attention to the influence of temperature changes on the 
dimensions; ② Please apply thread-locking adhesive when install screws to improve the firmness; ③ If the processing accuracy of the fixture is not up 
to the requirements, it is suggested to install while using dial indicator to test; ④ When using ABZ(incremental) protocol, if the direction of motor 
rotation is opposite to the direction of the sensor, please switch the A and B sequences lines.

■ Mounting Diagram

Stator Rotor

■ Mechanical dimensions of the stator and rotor

Mounting position of the stator and rotor Reference of mounting dimensions

A-A

0.01 A

0.01 A
0.05 B

Refer to the diagram, 
the angle of the rotor 
increases with clockwise 
rotation.
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Ø106

Ø36

17

A

B

270°

0°

90°

180° AA

Stator

Rotor

■ Accuracy： ±3″/±5″/±10″

■ Outer diameter/Inner diameter/
    Thickness (mm)： 106/36/17

■ Resolution： 18-26 bit
■ Repeatability： 1.5″/2.5″

■ Communication protocol：BISS-C/SSI/
   ABZ(incremental)
 ■ LED to support mounting 

RAE106 SPLIT ABSOLUTE ANGULAR 
TIME-GRATING DISPLACEMENT SENSOR

The side where the 
sensor sheet lies 

is the front side

Zero mark

Stator outlet, the cable can 
be axial or radial outlet

The mounting datum
plane for concentric
adjustment

Ø
10

6-
0.

03
-0

.0
05

4×Ø3.3

（
Ø

4.
5）

M4

Ø49

Ø100
M4

9.5

M4 Ø42 Zero mark
Datum plane matching 

with the shaft

The mounting datum 
plane for concentric 
adjustment

The side where the 
sensor sheet lies is 
the front side

4×Ø3.3
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6+

0.
00

5
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.0
25
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49 Ø
92

7.1

A

A
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trunking
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0.05 B

A-A

Ø128

Ø58.75

A

A

A0.01

0.01

17

A A

270°

180° 0°

90°

Refer to the diagram, 
the angle of the rotor 
increases with clockwise 
rotation.

B

Stator

Rotor

Note: ① The test ambient temperature of the above dimensions is 20±2℃. Please pay attention to the influence of temperature changes on the 
dimensions; ② Please apply thread-locking adhesive when install screws to improve the firmness; ③ If the processing accuracy of the fixture is not up 
to the requirements, it is suggested to install while using dial indicator to test; ④ When using ABZ(incremental) protocol, if the direction of motor 
rotation is opposite to the direction of the sensor, please switch the A and B sequences lines.

■ Mounting Diagram

Stator Rotor

■ Mechanical dimensions of the stator and rotor

Mounting position of the stator and rotor Reference of mounting dimensions
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RAE128 SPLIT ABSOLUTE ANGULAR
TIME-GRATING DISPLACEMENT SENSOR

■ Accuracy： ±3″/±5″/±10″

■ Outer diameter/Inner diameter/
    Thickness (mm)： 128/58.75/17

■ Resolution： 18-26 bit
■ Repeatability： 1.5″/2.5″

■ Communication protocol：BISS-C/SSI/
   ABZ(incremental) 
■ LED to support mounting 
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Racial or axial 
cable connection

The mounting datum plane 
for concentric adjustment  

The side where the sensor 
sheet lies is the front side
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Zero mark

Datum plane matching 
with the shaft

The mounting datum 
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adjustment

The side where the 
sensor sheet lies is 
the front side
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0.01 A

270° Refer to the diagram, 
the angle of the rotor 
increases with clockwise 
rotation.

Ø170

Ø90

0°

90°

180°

A-A

0.01 A0.05 B Stator

Rotor
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A

B

AA

■ Mounting Diagram

Stator Rotor

■ Mechanical dimensions of the stator and rotor

Mounting position of the stator and rotor Reference of mounting dimensions

RAE170 SPLIT ABSOLUTE  ANGULAR 
TIME-GRATING DISPLACEMENT SENSOR

■ Accuracy： ±3″/±5″/±10″

■ Outer diameter/Inner diameter/
    Thickness (mm)： 170/90/19

■ Resolution： 18-26 bit
■ Repeatability： 1.5″/2.5″

■ Communication protocol：BISS-C/SSI/
   ABZ(incremental) 
■ LED to support mounting 

Note: ① The test ambient temperature of the above dimensions is 20±2℃. Please pay attention to the influence of temperature changes on the dimen-
sions; ② Please apply thread-locking adhesive when install screws to improve the firmness; ③ If the processing accuracy of the fixture is not up to the 
requirements, it is suggested to install while using dial indicator to test; ④ When using ABZ(incremental) protocol, if the direction of motor rotation is 
opposite to the direction of the sensor, please switch the A and B sequences lines.

The side where the sensor
sheet lies is the front side

Zero mark

Stator outlet, the 
cable can be axial 
or radial outlet

The mounting datum plane 
for concentric adjustment
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■ Mounting Diagram

Stator Rotor

■ Mechanical dimensions of the stator and rotor

Mounting position of the stator and rotor Reference of mounting dimensions

RAE230 SPLIT ABSOLUTE ANGULAR 
TIME-GRATING DISPLACEMENT SENSOR

■ Accuracy： ±3″/±5″/±10″

■ Outer diameter/Inner diameter/
    Thickness (mm)： 230/140/22.5

■ Resolution： 18-26 bit
■ Repeatability： 1.5″/2.5″

■ Communication protocol：BISS-C/SSI/
   ABZ(incremental) 
■ LED to support mounting 

Note: ① The test ambient temperature of the above dimensions is 20±2℃. Please pay attention to the influence of temperature changes on the dimen-
sions; ② Please apply thread-locking adhesive when install screws to improve the firmness; ③ If the processing accuracy of the fixture is not up to the 
requirements, it is suggested to install while using dial indicator to test; ④ When using ABZ(incremental) protocol, if the direction of motor rotation is 
opposite to the direction of the sensor, please switch the A and B sequences lines.
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Ø158

M5

4×Ø4.4

M5

Ø221

The mounting datum plane 
for concentric adjustment

Zero mark

12

Ø2
30

-0
.0

35
-0

.0
1

Stator outlet, the 
cable can be axial 
or radial outlet

(Ø
4.

5)

The side where the
sensor sheet lies is

the front side  

  

M5 Ø148

4×Ø4.4

M5

Datum plane matching 
with the shaft

The mounting datum 
plane for concentric 
adjustment

Ø1
40

+0
.0

05
+0

.0
25

Ø2
08

Ø1
58

10.1

Zero mark
The side where the 
sensor sheet lies is 
the front side

A-A

A A

270°

22
.5

Ø230

Ø140

180° 0°

90°

Refer to the diagram, 
the angle of the rotor 
increases with clockwise 
rotation.
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0.02  A 

0.02  A 0.02  A 

0.02  A
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A

A
Cable 
trunking

6×M4      5 EQS

Ø148
Ø221

Ø210

Ø140

Ø230 +0.035
+0.005

-0.005
-0.03

A

6×M4      5 EQS

(incremental)
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■ Mounting Diagram

Stator Rotor

■ Mechanical dimensions of the stator and rotor

Mounting position of the stator and rotor Reference of mounting dimensions
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Ø
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RAE360 SPLIT ABSOLUTE ANGULAR 
TIME-GRATING DISPLACEMENT SENSOR

■ Accuracy： ±3″/±5″/±10″

■ Outer diameter/Inner diameter/
    Thickness (mm)： 360/280/(23.5)

■ Resolution： 18-26 bit
■ Repeatability： 1.5″/2.5″

■ Communication protocol：BISS-C/SSI/
   ABZ(incremental) 
■ LED to support mounting 

10×Ø3.3

M4

（
Ø

6）

M4

Ø354

Ø282
The mounting datum plane 
for concentric adjustment

The side where
the sensor sheet

lies is the front
side

13

Ø3
60

-0
.0

4
-0

.0
1

Zero mark
The side where
the sensor sheet 
lies is the front
side

Ø286

Ø280

10×Ø3.3

Ø2
80

+0
.0

05
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35

Ø
34
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Zero mark
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The mounting 
datum plane 
for concentric 
adjustment

Ø360

Ø280
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05

Stator

Rotor

Refer to the diagram, 
the angle of the rotor 
increases with clockwise 
rotation.
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（
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A-A

A

A

Cable 
trunking

0.03 A

0.03 A

0.03 A

0.03 A
A

B

Note: ① The test ambient temperature of the above dimensions is 20±2℃. Please pay attention to the influence of temperature changes on the dimen-
sions; ② Please apply thread-locking adhesive when install screws to improve the firmness; ③ If the processing accuracy of the fixture is not up to the 
requirements, it is suggested to install while using dial indicator to test; ④ When using ABZ(incremental) protocol, if the direction of motor rotation is 
opposite to the direction of the sensor, please switch the A and B sequences lines.
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Rotor Stator
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-0.01 Mounting 

accessories
10

A

Mounting accessories Mounting instructions

Mounting position of the stator and rotor  (can be installed with the aid of the accessories)

2

Mounting 
accessories

0.02

8

4×M2.5-6H EQS

Ø30.5±0.1

Ø44±0.1

Ø24   0 +0.013

45°

Ø
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5

17
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A
0.02

0.03 A

0.02

0.03

A

5
10±0.1

1. Each of the stator and the rotor is fastened with four 
M2.5 screws, and the clearance should be within the 
range of 0.4mm ±0.1mm;
2. to ensure the measurement accuracy, the stator mount-
ing seat and the rotor mounting shaft should be matched 
according to the requirements of the drawing ;
3. installation accessories can be selected or homemade, 
drawing details can be communicated with our company.

■ Mounting Diagram

■ Mechanical dimensions of the stator and rotor

RAN075 SPLIT ABSOLUTE TIME-GRATING 
ANGULAR DISPLACEMENT SENSOR

■ Accuracy： ±5″/±10″/±15″

■ Outer diameter/Inner diameter/
    Thickness (mm)： 75/23/(15.8)

■ Resolution： 18-26 bit
■ Repeatability： 2.5″/4″

■ Communication protocol：BISS-C/SSI 
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Note: ① The test ambient temperature of the above dimensions is 20±2℃. Please pay attention to the influence of temperature changes on the dimen-
sions; ② Please apply thread-locking adhesive when install screws to improve the firmness; ③ If the processing accuracy of the fixture is not up to the 
requirements, it is suggested to install while using dial indicator to test.

Stator outlet, the cable can 
be axial or radial outlet

4×Ø2.8±0.1 EQS
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Ø30.5

30° 30°

A
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Zero mark
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position of the stator and rotor
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Ø
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5

Mounting clearance 0.4±0.1

Ø
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-0
.0

5
-0

.0
25

A-A

StatorRotor Zero mark
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Mounting accessories Mounting instructions

Mounting position of the stator and rotor  (can be installed with the aid of the accessories)

1. Each of the stator and the rotor is fastened with four 
M2.5 screws, and the clearance should be within the 
range of 0.4mm ±0.1mm;
2. to ensure the measurement accuracy, the stator mount-
ing seat and the rotor mounting shaft should be matched 
according to the requirements of the drawing ;
3. installation accessories can be selected or homemade, 
drawing details can be communicated with our company.
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42
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5

■ Mounting Diagram

■ Mechanical dimensions of the stator and rotor

RAN125 SPLIT ABSOLUTE ANGULAR 
TIME-GRATING DISPLACEMENT SENSOR

■ Accuracy： ±5″/±10″/±15″

■ Outer diameter/Inner diameter/
    Thickness (mm)： 125/75/(15.8)

■ Resolution： 18-26 bit
■ Repeatability： 2.5″/4″

■ Communication protocol：BISS-C/SSI 

position of the stator and rotor
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Note: ① The test ambient temperature of the above dimensions is 20±2℃. Please pay attention to the influence of temperature changes on the 
dimensions; ② Please apply thread-locking adhesive when install screws to improve the firmness; ③ If the processing accuracy of the fixture is not up 
to the requirements, it is suggested to install while using dial indicator to test.
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Stator Rotor
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■ Mounting Diagram

■ Mechanical dimensions of the stator and rotor

RAU200 HIGH PRECISION SPLIT ABSOLUTE 
ANGULAR TIME-GRATING DISPLACEMENT SENSOR

■ Accuracy： ±1″/±2″

■ Outer diameter/Inner diameter/
    Thickness (mm)： 200/100/21.5

■ Resolution： 18-26 bit
■ Repeatability： 0.5″/1″

■ Communication protocol：BISS-C/SSI/
   ABZ(incremental)
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adjustment  
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sensor sheet lies is 
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Refer to the diagram, the angle 
of  the  rotor  increases  with 
Counterclockwise rotation.
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6×M4

Zero mark
Racial or axial 
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for concentric adjustment  12
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sensor sheet lies is 
the front side
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A-A

Mounting position of the stator and rotor Reference of mounting dimensions

Note: ① The test ambient temperature of the above dimensions is 20±2℃. Please pay attention to the influence of temperature changes on the 
dimensions; ② Please apply thread-locking adhesive when install screws to improve the firmness; ③ If the processing accuracy of the fixture is not up 
to the requirements, it is suggested to install while using dial indicator to test; ④ When using ABZ(incremental) protocol, if the direction of motor 
rotation is opposite to the direction of the sensor, please switch the A and B sequences lines.
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LAU CLOSED ABSOLUTE LINEAR TIME-GRATING
LIN EXPOSED INCREMENTAL LINEAR TIME-GRATING
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LINEAR TIME-GRATING
DISPLACEMENT SENSOR



LAU-2000 CLOSED ABSOLUTE LINEAR 
TIME-GRATING DISPLACEMENT SENSOR

Note: ➀See table of measurement range dimensions on next page;  ➁Please contact us for other cable requirement.

19

5 V DC±10%

240 mA

BISS-C/SSI/RS485

0℃~50℃
0~80% non-condensing

IP53 when not ventilated, IP64 when ventilated

IEC 61000-6-2/IEC 61000-6-4

100 G

10 G

±2.5 μm/±5 μm
1 μm/2.5 μm

10 nm

140 mm~840 mm➀
5 m➁

37 mm*85 mm

环境测试

Accuracy

Repeatability

Resolution

Measurement range

Standard cable length

Supply voltage

Operating current

Communication protocol

Operating temperature

IP rating

EMC

Shock

Vibration

Humidity

Width*Height
Technical parameters

Supply voltage

Basic parameters LAU-2000

Environmental test

■ Parameters of LAU-2000 series

LAU-2000 Series
■ High measurement accuracy: The measuring accuracy is ±2.5 μm/±5 m and has absolute positioning ability;

■ Good protection effect: The scale is covered by the aluminum alloy housing in all directions, which can effectively 
avoid cutting fluid, metal debris, dust.

■ Easy installation: The installation accessory has initially adjusted the relative position relationship between the scale 
and the mover. It only needs to align the scale matrix with the machine guide, fixs the scale and the mover respectively, 
and then fine-tunes which is convenient to mount.

■ Mainly apply to: High-end CNC machine tools, precision instruments, semiconductor manufacturing, automatic 
production equipment, etc.

See table of measure-
ment range dimen-
sions on next page

L A U 0 X X X - 8 D B 0 4

Communication
protocol

Resolution

B：BISS-C
S：SSI

Resolution bits

4：10nm

D~H：23~27bit

Accuracy 8：±2.5μm
B：±5μm

Measurement range



A=Mounting surface    

F=Machine guideway    

ML=Measurement range

M6×25（20）
M5×25（20）

0.05 A

0.05/1000 F
A

0.05

37±0.05

62
±0

.05

0.05

62
±0

.05

0.05/1000 F

M6×25（20）
M5×25（20）

M6×35
0.05 A

2±0.05

A 0.05

A
0.05/1000 F

M6×25（20）
M5×25（20）

0.05 F

79
±0

.05

10
.4

7±0.05
M5

Installation direction I Installation direction II Installation direction III

340Measurement range (mm) 140 240 440 540 640 740 840

Mounting hole n 3 5 5 7 7 9 9 11

Total length (mm) 261 361 461 561 661 761 861 961

20

LAU MECHANICAL MECHANISM AND 
MOUNTING DIAGRAM

■ Mechanical mechanism & Mounting Diagram

■ Installation directions and requirements

■ Comparison table of measurement range and length

Note: The test ambient temperature of the above dimensions is 20±2°C. Please pay attention to the influence of temperature changes on the dimensions.

A

0.05
(ML+121)±0.7

76±0.17

25
±0

.1

37

2×M5-6H 8

7

P1

(n×100)±0.2

(ML/2+30)±0.2

35±0.4 100±0.02

0.05 F

P1-Pn

P(n-1)

Pn
P2 P3 P4

n×Ø6.5(Mounting Hole)

Ø6.5(Mounting Hole) The cable connect the
scale and mover 

Connect with the 
telecom cable of drive

The connection cable 
can be at either end

ML(Measurement range)

2×M6

40±0.1

90

102.5

18.5

(8
5) 58

.5
6

62
±0

.2

≥50

I

A

0.05 A
0.05 A

0.05 A

Mounting surface 
of mover➂

Mounting surface 
of mover➀

Mounting surface 
of mover➁

2±0.1

37±0.1

(35)

85
±0

.0
5

58
.5

R0.2 Max
Contact surface 

for mounting

≥5
0

1
2:1
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环境测试

LIN EXPOSED INCREMENTAL LINEAR 
TIME-GRATING DISPLACEMENT SENSOR

Note：①See table measurement  range and length dimensions on page 22； ②See table measurement  range and length dimensions on page 23；
 ③Please contact us for longer cable requirement.

5 V DC±10%

210 mA

ABZ(incremental)

0℃~70℃
0~80% non-condensing

IP40

IEC 61000-6-2/IEC 61000-6-4

100 G

10 G

±10 μm
5 μm

0.5 μm/1 μm/5 μm

150 mm~750 mm➀ 150 mm~750 mm➁
2 m➂

28.5 mm*14.5 mm 18 mm*12.6 mm

62±
0.0

5

62±
0.0

5

79±
0.0

5

10.
4

21

LIN
The control box is integrated 

with the scale

LINA(incremental)
 The control box is separated 

from the scale

LIN series-

LIN LINA

25
±0

.1

37

7

(8
5) 58

.5
6

62
±0

.2

85
±0

.0
5

58
.5

≥5
0

■ Adjustable Zero: Adopt incremental measurement method with zero point module and the zero point position can 
be customized.

■ Compact and small structure: It is mainly composed of scale and mover and the size is small which is suitable to 
use in the narrow space.

■ Diverse and convenient mounting methods: The scale is mounted by back-adhesive, the mover is installed by 
screws. In addition, the product is equipped with LED to assist mounting.

■ Easy to clean: Stains on the scale surface are easy to wipe.

■ Mainly apply to: Manual machine tools, semi-automatic production lines, linear motion platforms, measuring micro- 
scopes and other equipment.

Accuracy

Repeatability

Resolution

Measurement range

Standard cable length

Supply voltage

Operating current

Communication protocol

Operating temperature

IP rating

EMC

Shock

Vibration

Humidity

Width*Height

Basic parameters

Technical parameters

Supply voltage

Environmental test

■ Parameters of LIN series

Resolution

Accuracy

Effective stroke

Communication
protocol

See table of mea-
surement range 
d imensions on 
next page

LIN0XXX(A)-D0Z08

Z：ABZ(incremental)

8：0.5μm
9：1μm
A：5μm

D：±10μm



LIN MECHANICAL MECHANISM AND 
MOUNTING DIAGRAM

■ Installation mode of mover

■ Comparison table of measurement range and length

Note: The test ambient temperature of the above dimensions is 20±2°C. Please pay attention to the influence of temperature changes on the dimensions.

D=Movement direction of the linear slider    A=Mounting surface of the scale

D=Movement direction of the linear slider     A=Mounting surface of the scale

Fixed scale and 
control box

Connect with the 
telecom cable of drive

The cable connecting 
the mover and  the 
control box

mover
The cable connecting the mover 
and the control box

Bonding fixation + 
Screw fixation

Bonding 
fixation

0.05

0.08 D

A

Zero Point Module 
(Long side against the side of scale)

It is recommended that the cable direction of 
the mover is back to the control box.

Toltal length=Measurement range +210

Measurement range

4

6
（
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）

50±0.1
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（
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）
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2×M3-6H 5
3.75

2×Ø3.5

3.
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.5

21
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Recommended 
distance：50-60
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5
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.1

18
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.0
5

10
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5

2×M3-6H 5

Bonding 
fixation

M3

0.03 A

0.03 D
A

Mounting clearance  0.4±0.05

（6.7）

M3

Bonding 
fixation

0.03 D

0.03 A

A

Mounting clearance  0.4±0.05

（6.7）

Bonding 
fixation

2×M3

0.03 D

0.03 A
A

Mounting 
clearance  0.4±0.05

（12.7）

Total 
length(mm)

Measurement 
range (mm)

150 200 250 300 350 400 450 500 550 600 650 700 750

360 410 460 510 560 610 660 710 760 810 860 910 960

6
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（7
.1
）
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■ Mechanical mechanism & Mounting Diagram



■ Installation mode of mover

■ Comparison table of measuring stroke and length

Note: The test ambient temperature of the above dimensions is 20±2°C. Please pay attention to the influence of temperature changes on the dimensions.

D=Movement direction of the linear slider     A=Mounting surface of the scale
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LINA MECHANICAL MECHANISM AND 
MOUNTING DIAGRAM

D=Movement direction of the linear slider    A=Mounting surface of the scale

Connect to the 
control cable of  driver

Connect the stator to the control box

connect the mover and 
the control box

The cable connecting 
the mover and 
the control box

Zero Point Module 
(Long side against 
the side of scale)

Bonding fixation

movercable control box

0.05

0.08 D

A

It is recommended that the cable direction of 
the mover is back to the control box.

M2.5 4

0.05 D

6
（1

2.6
）

（7
.1）

50±0.1

58±0.1

4

M
ou

nt
in

g 
cl

ea
ra

nc
e 

0.
4±

0.
051.

2

2×M3-6H 5
Recommended 
distance：50-60

18
±0

.0
5

5±
0.

16.
5

412
±0

.1

50±0.1
58±0.1

7.
5

1018.7

(30-40)
Measurement range

Total length=Measurement range +155

8 10

2×M3-6H 4

Bonding 
fixation

M3

0.03 A

0.03 D
A

Mounting clearance 0.4±0.05

（6.7）

M3

Bonding 
fixation

0.03 D

0.03 A

A

Mounting clearance 0.4±0.05

（6.7）

Bonding 
fixation

2×M3

0.03 D

0.03 A
A

Mounting 
clearance 0.4±0.05

（12.7）

Measurement 
range (mm)

150 200 250 300 350 400 450 500 550 600 650 700 750

Total 
length(mm)

305 355 405 455 505 555 605 655 705 755 805 855 905
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■ Mechanical mechanism & Mounting Diagram
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■ CNC machine tool
The CNC machine tool moves the workpiece or 
c u t t e r   a c c o r d i n g   t o   t h e   p r e s e t   p a r a m e t e r s  
through the system loaded with the control pro-
gram, so as to realize the complex, precise and 
f lex ib le  par ts  p rocess ing ,  wh ich   i tse l f  has  a  
series of precision requirements in the structural 
assembly and mechanical transmission.

Displacement sensor is the key functional compo-
nent of CNC machine tool,  which directly deter-
mines the performance of the machine. In order 
to further improve the performance of CNC ma-
chine tool, a high-performance time-grating dis-
placement sensor is added to the moving shaft to 
get a full closed loop control with position feed-
back,  so as to real ize high precision,  high effi -
ciency and high quality parts machining.

A machine tool manufacturer

Challenge: 

In order to improve the accuracy and performance of the parts processing, it is necessary to install a 
linear displacement sensor on the X axis for cutter grinder to provide accurate position feedback.Due 
to the fact that the processing site  is full of solid and liquid pollutants such as cutting fluid, metal 
debris, dust, etc., higher requirements are put forward for the anti-pollution ability of products. The 
grating scale client previously used was manufactured by a globally leading company, but it required 
to be cleaned or  replaced  regularly which  resulted  in high maintenance costs and  the unexpected 

damage occurred just over a month.

Application effect:  

Apply our LAU-240 enclosed absolute linear time-grating into the grinding machine, which can effec-
tively  resist  the  invasion  of  all  kinds  of  solid  and  liquid  pollutants  and  has  strong  anti-pollution 
ability.In the same harsh processing environment, the stable operation has been more than half a year, 
during which the processing accuracy has always been maintained within the range of ±1 um, meeting 

client's demands for high-performance processing effect and reliable long-time and operation.

CNC machine tool spindle | CNC machine tool rotary table
CNC machine tool swing head | CNC indexing turntable Linear axis (X /Y /Z axis)

Case study
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■ Motor and motor module
With the continuous development of industrial auto-
mation and  intel l igence,   the control  accuracy and 
dynamic performance of equipment such as motor 
and turntables are increasingly required. Motor and 
motor module are important executive function parts 
of automated production, testing, equipment assem-
bly,   itself has a cer tain positioning accuracy in the 
open-loop control state . In addition, rapid placement 
and stable operation are also the core requirements.

By connecting nanometer time-grating displacement 
sensors with control system, more accurate, faster 
and stable angle or position control can be achieved 
by implementing parameter matching of the position 
loop  o r  speed   loop ,  w h ic h  m eets   the  d ive rs i f ied  
demands of end users.

An automation equipment provider

Challenge: 

In order to pursue high processing accuracy, client needs to reduce response time and raise response 
speed without adjusting  the  rigidity of  the direct drive motor. The client  initially used a Japanese 

sensor, but the response time always can’t meet the demand.

Application effect:  

Application effect: In response to the demand of sensor with high response performance by client, 
Guoce Time-grating adhered to the principle of high-speed, high-quality and efficient service, set up 
a  special  team  to  carry  out  technical  research  and  technical  tackling  continuously  and  provided 
on-site support. Finally, <20 ms response time RAE106 split absolute angular time-grating product 
was successfully developed which the performance has caught up with global leading brands. With 
strong R&D capabilities, professional and efficient technical support services, Guoce Time-grating 

stood out among all competitors and won the recognition from the client.

Direct-drive linear motor | Direct-drive rotating motor | Servo motor

Case study
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■ Measuring Instrument
In the field of displacement measurement, the 
modern measuring instruments are required to 
has excellent measurement performance, as 
well as high equipment integration, good flexi-
bility and strong adaptability with increasingly 
complex shape of the tested object, non-stan-
dard size, and the extreme volume.

The  t ime-grat ing d isplacement  sensor  can 
enable and enhance the efficiency of high-end 
measuring instruments, such as online mea -
surement  of  st ra ight   l ine and angle  can be 
realized by combining with the acquisition and 
analysis software and specific functions can 
be provided according to different application 
scenarios, including high precision, high reso-
lution, high repeatability, etc.

Leading manufacturers of measuring instruments and precision tools in China

Challenge: 

The measurement data of the gear measurement center of client required to be based on the data 
measured  by  the  angular  displacement  sensor,  so  high  measurement  accuracy  of  the  sensor  is 
required like ±3 "and above. Although an international  brand can meet the accuracy requirement, the 

price is high, the delivery time is long and the service timeliness is poor.

Application effect:  

Guoce  time  grating  provided  with  ±3" RAE170  split  absolute  angular  time-grating  displacement 
sensor which perfectly  realized detection  function of gear measuring center.  In order  to meet  the 
demand  of  fast  delivery,  we  shortened  time  of  demand  docking,  prototype  testing  and  product 
delivery into less than one month, and impressed the client with our high quality and efficient service. 
At the same time, it saved nearly 30% of the procurement cost for client , therefore the production 

cost is saved accordingly.

Gear measuring machine | Coordinate measuring machine | Cylindricity meter

Case study
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■ Other application scenarios
With the continuous progress of precision measure-
ment technology, it is playing an increasingly import-
ant role in emerging fields such as new energy, smart 
medical treatment, industrial automation. For exam-
ple, high-precision displacement sensors can be used 
for  wind power  generat ion by  prov id ing  real - t ime 
detection and feedback control of the rotation speed 
and angle of heavy-load fans, or for medical assis -
tance robots or robotic arms to assist medical work-
ers to complete complex, trifling, precise and stable 
operations.

Guoce time-grating will focus on the R&D and manu-
facturing of precision displacement measurement,  
enabling to upgrade traditional industries, reducing 
costs and increasing productivity for popular indus-
tries, and making a little contribution for the emerging 
industr ies,  str iv ing to become a strong backing of 
high-end equipment enterprises.

A high-tech research institute in China

Challenge: 

In response to the national strategy and industry development trend, the client had an urgent demand 
for local brand to resist supply chain risks and reduce procurement costs. The client used an interna-
tional brand of steel ring rotary sensor on the turntable, not only the delivery time is long, the price is 

high, and the quality problem that the mover is vibrated down occured.

Application effect:  

Guoce Time-grating actively responded to client's demand and provided with Chinese-made RAN125 
split absolute angular  time-grating. According to feedback,  the product operated stably and main-
tained good performance in the environment with extreme vibration shock. In addition to the reliable 
product performance, we also help the client achieve the goal of local brand in the field of high-preci-
sion displacement measurement through highly competitive prices, fast and timely delivery, profes-

sional and reliable service.

New energy | Smart medical care | Industrial automation

Case study
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LINE SEQUENCE DIAGRAM &
LED MOUNTING INSTRUCTION

Note:Cable shield should be connected to the driver housing.

BISS-C/SSI
(6-conductor shielded cable)

ABZ for angular time-grating 
displacement sensor

(8-conductor shielded cable)

ABZ for enclosed 
linear time-grating

displacement sensor 
(8-conductor shielded cable)

Color

Red

Black

Grey

White

Green

Blue

Orange

Yellow

5V

GND

/

D-

D+

C-

C+

/

A-

A+

B+

B-

Z-

Z+

A+

A-

B+

B-

Z-

Z+

Note: The LED indicator is used to observe the mounting clearance as reference. It is recommended to strictly follow the installation diagram.

Note: The LED indicator is used to observe the mounting clearance as reference. It is recommended to strictly follow the installation diagram.

Light flashing slowly

Green light status

Light on 
(Best mounting clearance)

Light off

Mounting condition

Too small clearance

Normal clearance

Excessive clearance

Operation condition

Can't operate properly

Can operate well

Can't operate properly

Light off

Light off

Slow flash

Red light

Quick flash

Light off

Quick flash

Slow flash

Light off

Green light

Light off

Light on

Mounting condition

Too small clearance

 Normal clearance

Excessive clearance

Operation condition

Can't operate properly

Can operate well

Can't operate properly

■ LED Mounting Instruction of RAE Series

■ LED Mounting Instruction of LIN Series

■ Line sequence diagram

(Best mounting clearance)
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