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6. Operation

- Do not change the controller's function switch settings during the 
   operation; otherwise, it will cause injury.
- Do not approach the machine after instantaneous power failure 
   has been recovered.
   Doing so may result in injury if the machine starts abruptly, it will 
   cause injury.
- Be sure to check that the power supply specifications are correct;
   otherwise, it may caused controller failure.
- Be sure to provide an external emergency stop circuit so that 
   operation can be stopped with power supply terminated immediately.
- Be sure to conduct independent trial runs for the controller before
   mounting the controller to the machine; 
   otherwise, it may cause injury.
- When an error occur, be sure to eliminate the cause, ensure 
   safety, and reset the error before restarting operation; 
   otherwise, it may cause injury.

7. Maintenance And Inspection

- Do not disassemble, remodel, or repair the unit;
   otherwise, it will cause electric shock, fire, and unit malfunction.
- The capacitor of the power line deteriorates through prolonged use.
   We recommended that the capacitor be replaced every five years
   to prevent  secondary damage.

8. Disposal

- Be sure to handle the controller as industrial waste while 
   disposing of it.

1. Handling Precautions 

- Do not touch components inside of the controller; 
  otherwise,  it will cause electric shock.

- Do not damage the cable by applying excessive load, placing 
   heavy objects on it, or clamping;
   otherwise, it will cause electric shock or fire.

DANGER

- Turn the power supply OFF before wiring, transporting, and inspecting 
   the controller; otherwise, it may cause electric shock.

- Provide an external safety circuit so that the entire system 
   functions safely even when the controller is faulty.

   - Connect the grounding terminal of the controller;
     otherwise, it may case electric shock or malfunction.

- Do not use the controller in the following places; water splashes, 
   the atmosphere of the corrosion, the atmosphere of the flammable 
   vapor, and the side of the combustibility. 
   Doing so may result in fire or the controller may become faulty.

- Be sure to use the controller and the ABSOCODER sensor in the 
   environment designated by the general specifications in the manual.
   Failure to do so may result in electric shock, fire, malfunction or unit 
   failure.
- Be sure to use the specified combination of the ABSOCODER 
   sensor, controller and sensor cable; otherwise, it may cause fire or 
   controller malfunction.

CAUTION

2. Storage

CAUTION
- Do not store the controller in a place exposed to water, or toxic 
   gas and liquid.

- Be sure to store the controller in designed temperature and humidity 
  range, and do not exposed to direct sunlight.
- Be sure to consult with NSD when the controller is stored for long 
   periods.

- Do not hold the cable or shaft of ABSOCODER sensor during 
   transport; otherwise, it will cause injury or controller malfunction.

CAUTION

3. Transport

       Thank you very much for purchasing our product.
       Before operating this product, be sure to carefully read this manual so that 
       you  may fully understand the product, safety instructions and precautions.

       - Please submit this manual to the operators actually involved in operation.
       - Please keep this manual in a handy place.

Symbol Meaning

DANGER

Incorrect handling may cause a hazardous situation that 
will result in moderate injury or physical damage.

Incorrect handling may cause a hazardous situation that 
will result in death or serious injury.

Instructions accompanied by a symbol                        may also result in serious 
damage or injury.  Be sure to follow the all instructions accompanied by  the symbol.

Graphic Symbols
Symbol Meaning

Indicates prohibited items.

Indicates items that must be performed to.

This product is not designed to be used under any situation affecting human 
life. When you are considering to use this product for special purposes such as 
medical equipment, aerospace equipment, nuclear power control systems, 
traffic systems, and etc., please consult with NSD.

CAUTION

CAUTION

Application Limitation

4. Installation

- Do not step on the controller or place heavy objects on the controller;
   otherwise, it will cause injury.

- Do not block the exhaust port or allow any foreign matter to enter
   the controller; otherwise, it will cause fire or unit failure.

- Be sure to secure the controller and ABSOCODER sensor with the
  provided brackets; otherwise, it may cause malfunction, injury, or 
  drop. 

- Be sure to secure the specified distance between the main body 
  and the control panel or other equipments; otherwise, it may cause 
  malfunction.

5. Wiring

- Be sure to secure the terminal block firmly; otherwise, it may have 
   risk of fire.

- Be sure to mount the terminal cover provided with the controller, 
  before supplying the power, starting operation after the installation, 
  and wiring; otherwise, it may cause electric shock.

- Be sure to keep the sensor cable, control cable, and communication
   cable at least 300 mm away from the main circuit and power line; 
   otherwise it may cause injury or malfunction.

- Be sure to connect all cables correctly; otherwise, it may cause injury 
   or controller malfunction.

- Be sure to firmly connect the external I/O connectors and sensor 
   connectors; otherwise, it may cause incorrect inputs and outputs or 
   injury.

CAUTION

CAUTION

(Please read this safety guide carefully before operation)

GENERAL SAFETY RULES

DANGER

CAUTION

CAUTION

CAUTION

Signal Words
  Safety precautions in this guide are classified into DANGER and CAUTION.
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Thank you for your recent purchase of the VARILIMIT VS-10B system.  The VS-10B features an electronic variable 
limit switch system with aflexible switch output setting format, thus eliminating the toublesome hard-wired limit 
switch system used in previous position detection systems.  Please study this manual carefully in order to make full 
and proper use of the functions offered by this system. 
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A. SPECIFICATIONS 

A-1. Controller Specifications 
 
● General Specifications 

Item Specifications 
Model name VS-10B-UNNP VS-10B-PNNP VS-10B-UDNP VS-10B-PDNP VS-10B-UANP

Power supply voltage 100 / 200 VAC 50 /60HZ 

Permissible power voltage range 85 to 264 VAC 

Power consumption 20 VA or less 

Insulation resistance 20 MΩ or more between external AC power terminals and ground  
(by 500 VDC insulation resistance tester) 

Withstand voltage 1500 VAC, 60Hz for 1 minute between AC power terminals and ground 

Electrical noise tolerance Common-mode noise voltage: 1500Vp-p 
Noise width: 1 μs (tested by noise simulator) 

Vibration resistance 20m/s2 (2G) , 10 to 500Hz, 10cycles of 5 minutes in 3 directions,  
conforms to JIS C 0040 standard 

Ambient operating  
temperature 

0 to +55°C (No freezing) 

Ambient operating humidity 20 to 90 %RH (No condensation) 

Ambient operating environment Free from corrosive gases and excessive dust 

Ambient storage temperature -20 to +70°C 

Grounding Must be securely grounded 
(The ground resistance must be 100 ohms or less.) 

Construction Built-in Panel mount Built-in Panel mount Built-in 

Mass 2.0 Kg 2.5 Kg 2.5 Kg 3.0 Kg 2.5 Kg 

 
● Performance Specifications 

Item Specifications 
Model name VS-10B-UNNP VS-10B-PNNP VS-10B-UDNP VS-10B-PDNP VS-10B-UANP

Position detection format Absolute position detection 

Number of detection axes 1 axis 

Position data sampling time 1 ms 

Switch output setting method Direct numeric value input (push-button switch) or ‘teaching’ by manual machine operation.

Minimum setting units Minimum: 0.001 

Number of multi-dogs 1 time for each switch output (however, a maximum of 10-time is possible for switch 
outputs1-3) 

Number of switch outputs 30 switch outputs per 1 program 

Number of programs 8 programs 

Displays Current position, current position setting data, switch output status, abnormal operation 

Auxiliary functions - Current position setting (zero set) 
- Selection of sensing direction 
- External current position preset 
- Protected switch 
- Self-diagnostics 

Setting value memory C-MOS RAM (Lithium battery backup with battery life of 5 years) 
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● I/O Specifications 

Item Specifications 
Input signals - Program number selection: 8 points 

- External preset: 3 points 
- Hold signal input: 1 points (accessary for VS-10B-UDNP and VS-10B-PDNP) 

Output signals - Program number answer back: 8points 
- Switch outputs: 30 points 
- Low battery voltage: 1 point 
- System ready: 1 point 
-BCD position output including the following signals: 6-digits data, latch pulse, minus sign 

and decimal point (accessary for VS-10B-UDNP and VS-10B-PDNP) 
- Position voltage output: 1point (accessary for VS-10B-UANP) 

 
 

Item Input Signals Specifications 
External program  
selection connector 

- Program number selection 
- External preset 

- Input format: DC input 
- Rated input valtage: 24VDC 
- Rated input current: 10mA TYP. (24VDC) 
- Isolation: by photo-coupler 

Current position  
BCD output  
connector 

- Hold signal 
(Type: VS-10B-UDNP and  
VS-10B-PDNP) 

- Input format: DC input 
- Rated input valtage: 24VDC 
- Rated input current: 10mA TYP. (24VDC) 
- Isolation: by photo-coupler 

 
 

  

Item Output Signals Specifications 
External program  
selection connector 

- Program number answer back 
 

- Output format: Open collector (Negative logic) 
- Rated valtage: 24VDC (30VDC max) 
- Maximum load current: 100mA 
- Maximum voltage drop when ON: 2.0V (at 100mA) 
- Isolation: by photo-coupler 

Switch output  
connector 

- Switch outputs 
- Low battery voltage 
- System ready 

- Output format: Open collector (Negative logic) 
- Rated valtage: 24VDC (30VDC max) 
- Maximum load current: 100mA 
- Maximum voltage drop when ON: 2.0V (at 100mA) 
- Isolation: by photo-coupler 

- BCD outputs for current position 
(Type: VS-10B-UDNP and  
VS-10B-PDNP) 

- Output code: BCD or Binary     * Note 
- Output format: Open collector    * Note 
- Rated valtage: 24VDC (30VDC max) 
- Maximum load current: 20mA 
- Maximum voltage drop when ON: 1.5V (at 20mA) 
- Isolation: by photo-coupler 

Current position  
BCD output  
connector 

- Latch pulse 
(Type: VS-10B-UDNP and  
VS-10B-PDNP) 

- Output format: Open collector    * Note 
- Rated valtage: 24VDC (30VDC max) 
- Maximum load current: 100mA 
- Maximum voltage drop when ON: 1.5V (at 100mA) 
- Isolation: by photo-coupler 

Position voltage  
output  
terminal board 

- Position voltage outputs 
(Type: VS-10B-UANP) 

- Output circuit: Position data analog voltage output 
- Output voltage: 0 to 10VDC  or  –10 to 10VDC 
- External load resistance: 1kΩ to 1MΩ 
- External power supply voltage: 24VDC ±10% 
- External power supply current: 0.12A 

* Note: Output code and for BCD output and lath pulse can be selected according to specifications 
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A-2. ABSOCODER Sensor Specifications 

 
● MRE Series (Multi-Turn Type) 

Item Specifications 

MRE-G[  ]SP062 Model name MRE-32SP062SAC 
[64] [128] [160] [256] [320]

Total number of turns 32 64 128 160 256 320 
Outside dimension φ62 x 105 mm φ62 x 85.5 mm 
Mass 1.5 kg 1 kg 
Divisions/turn 4096 2048 1024 819.2 512 409.6
Total number of divisions 131072 (217) 

Linearity errror 1°Max 
2° 

Max.
4° 

Max. 
5° 

Max. 
8° 

Max.
10° 
Max.

Moment of inertia   GD2/4(J) 6.7 x 10-6kg-m2 (6.8 x 10-5kgf-cm-s2) 3.9 x 10-6 kg-m2 (4.0 x 10-5kgf-cm-s2) 
Starting torque 4.9 X 10-2 N-m or less  (0.5 kgf-cm or less) 

Radial 98 N (10 kgf) Permissible 
shaft load Thrust 49 N (5 kgf) 
Pemissible mechanical speed 3600 r/min 
Bearing life 3.0 x 104 h (at 3600 r/min) 1.5 x 104 h (at 3600 r/min) 

Operating -20 to +60°C Ambient 
temperature Storage -30 to +90°C 
Ambient operating humidity 20 to 90%RH (No condensation) 

Vibration resistance 
2.0 x 102 m/s2 (20G) 200Hz, up/down 4h, forward/back 2h, 

conforms to JIS D1601 standard 

Shock resistance 
4.9 x 103 m/s2 (500G) 0.5ms, up/down/forward/back x 3 times each, 

conforms to JIS C5026 standard 
Protection rating IP52F  Conforms to JEM 1030 standard 

Standard cable 100m (4P-S) Max. sensor  
cable length Robotic cable 40m (4P-RBT) 70m (4P-RBT) 
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● VLS Series (Linear Type) 

Item Specifications 
Model name VLS-256PWB VLS-512PWB VLS-1024PW 
Outside dimension               (mm) 68 x 396 90 x 682 145 x 1414 
Mass                               (kg) 0.9 1.7 8 
Absolute detection range         (mm) 256 512 1024 
Resolution                      (mm) 0.0039062 0.0078125 0.015625 
Total number of divisions 65536 (216) 
Linearity error                      (mm) 0.05 Max 0.1 Max 0.4 Max 
Sliding resistance                    (N) 
                                   (kgf) 

4.9 
(0.5) 

7.8 
(0.8) 

19.6 
(2.0) 

Permissible mechanical speed     (mm/s) 1000 2000 
Permissible mechanical parallelism  (mm) ±0.1 

Operating      (℃) -20 to +60 Ambient 
temperature Storage        (℃) -30 to +90 
Ambient operating humidity 20 to 90%RH (No condensation) 

Vibration resistance 
110 m/s2 (11.3G) 66.7Hz, up/down 4h, forward/back/left/right 2h, 

conforms to JIS D1601 standard 

Shock resistance 
2000 m/s2 (200G) , up/down x 3 times each, 

conforms to JIS C5026 standard 
Protection rating IP40  conforms to JEM 1030 standard 

Standard cable  (m) 100 (4P-S) Max. sensor  
cableLength Robotic cable   (m) 50 (4P-RBT) 
 

Item Specifications 
Model name VLS-512PYB VLS-1024PYB VLS-2048PY 
Outside dimension               (mm) 68 x 652 90 x 1194 145 x 2438 
Mass                               (kg) 1.0 2.1 10.2 
Absolute detection range         (mm) 512 1024 2048 
Resolution                      (mm) 0.0039062 0.0078125 0.015625 
Total number of divisions 131072 (217) 
Linearity error                      (mm) 0.1 Max 0.05 Max 0.4 Max 
Sliding resistance                    (N) 
                                   (kgf) 

4.9 
(0.5) 

7.8 
(0.8) 

19.6 
(2.0) 

Permissible mechanical speed     (mm/s) 250 500 1000 
Permissible mechanical parallelism  (mm) ±0.1 

Operating      (℃) -20 to +60 Ambient 
temperature Storage        (℃) -30 to +90 
Ambient operating humidity 20 to 90%RH (No condensation) 

Vibration resistance 
110 m/s2 (11.3G) 66.7Hz, up/down 4h, forward/back/left/right 2h, 

conforms to JIS D1601 standard 

Shock resistance 
1000 m/s2 (100G) , up/down x 3 times each, 

conforms to JIS C5026 standard 
Protection rating IP40  conforms to JEM 1030 standard 

Standard cable  (m) 60 (4P-S) Max. sensor  
cableLength Robotic cable   (m) 30 (4P-RBT) 
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A-3. Sensor Cable Specifications 

 
 

Item Specifications 

Model code 4P-S-0102-[  ] 
4P-RBT-0102-[  ] 
4P-RBT-0103-[  ] 

Cable type Standard cable Robotic cable 
Insulator Irradiated, formed polyethylene ETFE plastic 
Sheath Polyvinyl chloride (PVC) mixture Polyvinyl chloride (PVC) mixture 
Color Gray Black 
Construction 8 core (2 pairs with shield + 2 pairs without shield) 

Advantage Extensible for long distances 
Usable with moving machine menber 
thanks to excellent flexibility 
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3-2. INSTALLATION 

 
3-2-1. MRE SERIES POSITION SENSOR INSTALLATION 

 
 
*1: For details regarding the MRE-32SP062SBC, MRE-32SP062FAC, MRE-32SP062FBC, and  

MRE-G[  ]SP062FBC, refer to Appendix 7 (Page 43). 
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●Installation Dimension 

Units: mm 
VLS-512PWB 
 

 
 
 

VLS-1024PW / VLS-2048PY 
 

 
 
*1: For details regarding the VLS-256PW, VLS-512PYB, and VLS-1024PYB, refer to Appendix 7 (Page 45). 
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3-2-3. CONTROLLER INSTALLATION 
3-2-4. SENSOR CABLE WIRING 

 
 
 
 
 

7
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As viewed from the soldered terminals on
the back side of the connedtor. 

Note: Do not connect power lines or signal 
lines to the ‘OPEN’ pins  
(pin Nos. 35 ~ 50). 
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3-3-3. WIRING PRECAUTIONS 
 
 
 

● For Binary output specifications 

 
     Note: *Do not connect power lines or signal lines to the "OPEN" pins shown above. 
          *The decimal point digit output will occur according to the decimal point  
           format of the controller's current position display device. 
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APPENDIX 2.  Data Sheet  ( Switch settings ) 
 
 
 
(  /  ) 

Program Name 
        

 
 

Program 
No. 

1 2 3 4 5 6 7 8 

Switch 
No. 

 
 

ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF

 1.                 

 2.                 

 3.                 

 4.                 

 5.                 

 6.                 

 7.                 

 8.                 

 9.                 

10.                 

11.                 

12.                 

13.                 

14.                 

15.                 

16.                 

17.                 

18.                 

19.                 

20.                 

21.                 

22.                 

23.                 

24.                 

25.                 

26.                 

27.                 

28.                 

29.                 

30.                 
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APPENDIX 3.  Data Sheet  ( Multi-dog settings ) 
 
 
 
(  /  ) 

Program Name         

 
 

Program 
No. 

1 2 3 4 5 6 7 8 

Switch- 
Dog No. 

 
 

ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF

1-1.                 

1-2.                 

1-3.                 

1-4.                 

1-5.                 

1-6.                 

1-7.                 

1-8.                 

1-9.                 

1-10.                 

2-1.                 

2-2.                 

2-3.                 

2-4.                 

2-5.                 

2-6.                 

2-7.                 

2-8.                 

2-9.                 

2-10.                 

3-1.                 

3-2.                 

3-3.                 

3-4.                 

3-5.                 

3-6.                 

3-7.                 

3-8.                 

3-9.                 

3-10.                 
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APPENDIX 4.  Data Sheet  ( Parameter Settings ) 
 
 
 
 
Parameter 
No. 

Item Setting Setting value

91 Sensor rotation direction setting 0: CW 
1: CCW 

 

90 
 

Decimal point position setting 999 . 9 . 9 . 9 .  

99 Scale length setting [L] 1000 to 999999  

98 Current position minimum value setting [K] -999999 to (1000000-L)  

97 Current position setting K to (K+L-1)  

93 External program selection 0: Panel operation  1: External input  

92 External preset operation designation 0:INVALID          1:VALID  

Preset value 01 ON  : -999999 to 999999  

Preset value 01 OFF : -999999 to 999999  

Preset value 02 ON  : -999999 to 999999  

80 Preset position setting 

Preset value 02 OFF : -999999 to 999999  

Zone 01 ON  : -999999 to 999999  

Zone 01 OFF : -999999 to 999999  

Zone 02 ON  : -999999 to 999999  

81 External preset zone setting 

Zone 02 OFF : -999999 to 999999  

82 Preset error detection setting 0:INVALID          1:VALID  

* Parameter Nos. 92, 80, 81,82 display only if the preset function model is used. 
 
 

MRE

VLS
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APPENDIX 5.  ORDERING INFORMATION 
 
●Model List 

Name Model Remarks 
VS-10B-UNNP Built-in type 
VS-10B-UDNP Built-in type, Current position output 
VS-10B-PNNP Panel mount type 
VS-10B-PDNP Panel mount type, Current position output 

Controller 

VS-10B-UANP Built-in type, Position voltage output 
MRE-32SP062SAC Servo-mount type 
MRE-32SP062SBC Servo-mount type, with key way shaft 
MRE-32SP062FAC Flange-mount type 
MRE-32SP062FBC 

Total number of turns: 32

Flange-mount type, with key way shaft
MRE-G[ * ]SP062FAC Flange-mount type 

MRE Sensor 
(Multi-turn type) 

MRE-G[ * ]SP062FBC 
Total number of turns [ * ]
64, 128, 160, 256, 320 Flange-mount type, with key way shaft

VLS-256PW[ * ]B Detection Stroke [ * ]: 256, 200, 128, 100, 58 (mm) 
VLS-512PW[ * ]B Detection Stroke [ * ]: 512, 400, 350, 220, 200 (mm) 
VLS-1024PW[ * ] Detection Stroke [ * ]: 1024, 800, 600 (mm) 
VLS-512PY[ * ]B Detection Stroke [ * ]: 512, 350, 256, 150, 110, 70, 58 (mm) 
VLS-1024PY[ * ]B Detection Stroke [ * ]: 1024, 800, 600, 512, 350, 220 (mm) 

VLS Sensor 
(Linear-type) 

VLS-2048PY[ * ] Detection Stroke [ * ]: 2048, 1800, 1600, 1500, 1200 (mm) 
Interconnecting 
cable 

4P-RBT-0103-4 Robotic cable for VLS sensor 

4P-S-0102-[L] Standard cable   L: 3, 5, 8, 10, 15, 20, 30, 50, 100 (m) Extension 
sensor  
cable 

4P-RBT-0102-[L] Robotic cable   L: 5, 8, 10, 15, 20, 30 (m) 

Servo-mount 
fixture 

SB-01 Accessories for MRE servo-mount type sensor 

Reinforced 
servo-mount 
fixture    *Note 

SH-01 For MRE servo-mount type sensor 

L type flange RB-01 Options for MRE-32SP062, MRE-G[  ]SP062 
  Note: Usually the servo-mount fixture SB-01 is supplied as accessories. If the reinforced servo-mount type is 
       desired, be sure to specify “reinforced servo-mount” when ordering. 
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●Model Coding of VS-10B 
 

VS-10B[ *1 ] [ *2 ] NP-0-1.1-N[ *3 ] [ *4 ] 0 
 

[ *1 ] Mounting method 
Code Mounting method 
U Built-in type 
P Panel mount type 

 
[ *2 ] Current position output 
Code Current position output 
N None 
D Current position output 
A Position voltage output 

 
[ *3 ] Function selection 
Code Protected switch Current position preset
0 No No 
1 Yes No 
2 No Yes 
3 Yes Yes 

 
[ *4 ] ABSOCODR sensor, Current position output code, Current position output logic 

Code ABSOCODER sensor Current position output code Current position output logic
0 

See note *2 
Negative logic 

1 
MRE 

Positive logic 
2 

See note *2 
Negative logic 

3 
VLS-[  ]PY 

BCD 

Positive logic 
4 Negative logic 
5 

MRE 
Positive logic 

6 Negative logic 
7 

VLS-[  ]PY 
Binary 

Positive logic 
A 

See note *2 
Negative logic 

B 
BCD 

Positive logic 
E Negative logic 
F 

VLS-[  ]PW 

Binary 
Positive logic 

 
Note 
*1: When you select the position voltage output, it is “2.3”. 
*2: When you select the model code without the current position output, please choose from “0”, “2”, or “A”. 

 

See note
*1
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APPENDIX 6.  CONTROLLER DIMENSIONS 

Units: mm 
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APPENDIX 7.  SENSOR DIMENSIONS 

 
MRE Series Sensor 

Units: mm 
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Units: mm 
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VLS Series Sensor 
Units: mm 

■VLS-256PWB 

 
 

■VLS-512PWB 

 
 

■VLS-1024PW 
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Units:mm 
■VLS-512PYB 

 
 

■VLS-1024PYB 

 
 

■VLS-2048PY 
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APPENDIX 8.  SENSOR CABLE DIMENSIONS 

 
 

Units: mm 
Interconnecting Cable for VLS Sensor 
■ 4P-RBT-0103-4 
 

 
 
 
 

Extension Sensor Cable 
■ 4P-S-0102-[ L ] / 4P-RBT-0102-[ L ] 
 

 
Note: Dimension [ L ] is given in terms of meters. 

 
 

 

4000 
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