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PBA Systems is an ISO certified company that designs and manufactures motion 
control products, including linear motor modules, voice coil modules, piezo 

stages, large XYZ Theta stages and other special customized solutions. 

Founded in 1999, PBA Systems continuously aims for technological breakthroughs and innovations, working to deliver 

the best products to our customers while providing excellent service and uncompromising quality standards. For 

enquiries on any of our products, email us at sales@pbasystems.com.sg or call us at +65 6576 6767 
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the leader in linear motors

motor modules servo drives motion control cards

software encoders & cables mechanical design
& fabrication 

 +  +

 +  + +

 =       complete solution 
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We reserve the right to make technical changes at any time without prior notice

Coil Assembly SM12  – 20

Overview 

We reserve the right to make technical changes at any time without prior notice

SM Series Part Numbering System 

SM Series 
Shaft Linear Motors 

 
LM 1247–020–02      82

LM 1247–040–02    109

LM 1247–060–02    127

LM 1247–080–02    154

LM 1247–100–02    172

LM 1247–120–02    190

0 

+40 – 40 

+30 – 30 

+20 – 20 

+10 – 10 

 +50 – 50 

+60 – 60 

SM12  Stroke  Rod length 
Series   mm  L1  ±0,5  mm
 
SM12-20      82

SM12-40    109

SM12-60    127

SM12-80    154

SM12-100    172

SM12-120    190

- 20 

- 40 

 + 20 SM20-40 134

SM20-80

SM20-120

SM20-160

SM20-220

182

218

254

314

+ 40

- 60 + 60

- 80 + 80

- 110 + 110

0 

Note:  Single rod available on request.

SM20
Series

Stroke
mm

Rod length 
L1  ±0,5  mm

M A K E S  A  D I F F E R E N C E
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Motor Model 

SM12  

SM20 

 

Stroke (mm) 
20 

40 

60 

80 

100 

120 

. 

. 

. 
 

With Built-in Encoder for Turn Key Linear Motion Systems 
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SM 12 
• Built-in encoder 
• Ideal for Z-axis  
• Small cross-section
• Control mode switching function available 

S P E C I F I C A T I O N S
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Performance
Unit SM12-020 SM12-040 SM12-060 SM12-080 SM12-100 SM12-120

Peak Force N
Continuous Force @ 125°C* N
Peak Power @ 125°C W
Continuous Power @ 125°C* W

Electrical
Unit SM12-020 SM12-040 SM12-060 SM12-080 SM12-100 SM12-120

Peak Current Apk
Continuous Current @ 125°C* Apk
Continuous Stall Current @ 125°C* Arms
Force Constant N/Apk
Back EMF Constant L-L Vpk/m/s
Resistance L-L @ 22°C Ohm
Resistance L-L @ 125°C Ohm
Inductance L-L @ 1kHz mH
Motor Constant @ 125°C N/√W
Electrical Cycle Length mm
Max. Terminal Voltage VDC

Thermal
Unit SM12-020 SM12-040 SM12-060 SM12-080 SM12-100 SM12-120

Thermal Resistance @ 125°C °C/W
Max. Winding Temperature °C

Mechanical
Unit SM12-020 SM12-040 SM12-060 SM12-080 SM12-100 SM12-120

Coil Weight gram
Shaft Weight gram 18 24 28 35 39 43
Repeatability** um
Accuracy** um +/-200 +/-220 +/-240 +/-260 +/-280 +/-300

Notes:
1. Apk = 1.414 * Arms; Vpk = 1.414 * Vrms
2. * Ambient temperature 22ºC, natural convection, no heat sink.
3. ** Typical values with integrated Sin/Cos Hall sensors and Elmo SOL-WHI2.5/60I01.
     Values may vary depending on conditions of use.
4. Specifications tolerance – inductance +/-30%, all others +/-10%.

10.7
3.5

77.1
8.5

2.35
0.78

4.55
5.23

0.55

13.2
18.7
0.82
1.22
18

+/-15

75

39

125
12.2

M A K E S  A  D I F F E R E N C E
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SM Series 
Shaft Linear Motors With Built-in Encoder for Turn Key Linear Motion Systems 
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SM 12 

S P E C I F I C A T I O N S
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SM Series 
Shaft Linear Motors 

 

 
 
 
 

S M 1 2  S P E E E D  V S  F O R C E  P L O T

SM12–20

0,2 0,4 1,00,80,60,1 0,3 0,90,70,5

0,25

0,50

0,75

1,00

1,25

1,75

0
0

1,50

2,00

0,5

1,0

1,5

2,0

2,5

3,5

3,0

4,0

Speed [m/s]

External force [N]Load [kg] Trapezoidal motion profile (t1 = t2 = t3)  

Displacement distance:  20 mm  
Friction coefficient:  0,2  
Slope angle:   0°
Rest time:   0,1 s

Load:    The max. permissible  load at
  a given speed with an  
 external force of 0 N 

External force :  The max. permissible  
 external force at a given  
 speed with a load of:

 - 0,1 Kg 
 - 0,2 Kg 
 - 0,5 Kg

 

 
 
 
 

C A B L E  C O N N E C T I O N

With Built-in Encoder for Turn Key Linear Motion Systems 

-0,05

(ø6,31)

46,81,3 1,3

ø12,4

0
-0,0512,5
0

19,1

6,6

9,2

4x M1,6  2 

L1 ±0,5  

43,5

M2 3 

-0,1
+0

-0,1
+0

M2 3 

1
2

3
4

5
6

1
2

3
4

5
6

261 ±15 

deep

deep, non-magnetic screws recommended 

deep

Insert the rod with  
ref. number as 
indicated - by the  
cable output.
 

+5V 

N S

+5V +5V

10
6
7
3
8
9
2
1
5
4

Cable
Material PVC, 10 conductors, AWG 28, 
grid 1mm, wires tinned 1 10

Connection

Three-phase coil winding  
with delta connection

5±1

PIN  Function  
 N.C. 
 Sin + 
 Sin - 
 Phase A 
 Cos + 
 Cos - 
 Phase B 
 Phase C 
 Logic supply +5V 
 Logic GND 
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SM 20
• Built-in encoder 
• Ideal for Z-axis  
• Small cross-section
• Control mode switching function available 

S P E C I F I C A T I O N S
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Performance
Unit SM20-040 SM20-080 SM20-120 SM20-160 SM20-220

Peak Force N
Continuous Force @ 125°C* N
Peak Power @ 125°C W
Continuous Power @ 125°C* W

Electrical
Unit SM20-040 SM20-080 SM20-120 SM20-160 SM20-220

Peak Current Apk
Continuous Current @ 125°C* Apk
Continuous Stall Current @ 125°C* Arms
Force Constant N/Apk
Back EMF Constant L-L Vpk/m/s
Resistance L-L @ 22°C Ohm
Resistance L-L @ 125°C Ohm
Inductance L-L @ 1kHz mH
Motor Constant @ 125°C N/√W
Electrical Cycle Length mm
Max. Terminal Voltage VDC

Thermal
Unit SM20-040 SM20-080 SM20-120 SM20-160 SM20-220

Thermal Resistance @ 125°C °C/W
Max. Winding Temperature °C

Mechanical
Unit SM20-040 SM20-080 SM20-120 SM20-160 SM20-220

Coil Weight gram
Shaft Weight gram 98 140 168 200 250
Repeatability** um
Accuracy** um +/-500 +/-600 +/-700 +/-800 +/-900

Notes:
1. Apk = 1.414 * Arms; Vpk = 1.414 * Vrms
2. * Ambient temperature 22ºC, natural convection, no heat sink.
3. ** Typical values with integrated Sin/Cos Hall sensors and Elmo SOL-WHI2.5/60I01.
     Values may vary depending on conditions of use.
4. Specifications tolerance – inductance +/-30%, all others +/-10%.

27.6
9.2

129.2
14.4

3.35
1.12
0.79
8.23
9.47
10.8
15.3
1.13

+/-20

2.43
24
75

7.2
125

138
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SM Series 
Shaft Linear Motors With Built-in Encoder for Turn Key Linear Motion Systems 
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SM Series 
Shaft Linear Motors 

SM 20

 
 
 
 

S M 2 0  S P E E E D  V S  F O R C E  P L O T

 

 
 
 
 

C A B L E  C O N N E C T I O N

0,2 0,4 1,00,80,60,1 0,3 0,90,70,5

1,00
2,00
3,00
4,00
5,00

7,00
8,00

0
0

6,00

9,00
10 ,00

0,5
1,0
1,5
2,0
2,5

3,5
3,0

4,0
4,5
5,0

SM20-40

Speed [m/s]

External force [N]Load [kg] Trapezoidal motion profile (t1  =  t2  =  t3)  

Displacement  distance:   40  mm  
Friction  coefficient:   0,2  
Slope  angle:    0°
Rest  time:    0,1  s

Load:    The  max.  permissible  load  at
  a  given  speed  with  an   
 external  force  of  0  N  

External force :  The  max.  permissible  
 external  force  at  a  given   
 speed  with  a  load  of:

 - 0,5  Kg  
 - 1,0  Kg  
 - 2,0  Kg

With Built-in Encoder for Turn Key Linear Motion Systems 

-0,05

(ø12)

702 2

ø19,9

0
-0,0520
0

27,4

7,4

15

4x M2,5  3 

L1 ±0,5  

65

M4 8 

-0,1
+0

-0,1
+0

M4 8 

1
2

3
4

5
6

1
2

3
4

5
6

250 ±15 

deep

deep, non-magnetic screws recommended 

deep

Insert the  
rod with ref.  
number as  
indicated -  
by the cable output.
 

+5V 

N S

+5V +5V

10
6
7
3
8
9
2
1
5
4

Cable
Material PVC, 10 conductors, AWG 28, 
grid 1mm, wires tinned 1 10

Connection

Three-phase coil winding  
with delta connection

5±1

PIN  Function  
 N.C. 
 Sin + 
 Sin - 
 Phase A 
 Cos + 
 Cos - 
 Phase B 
 Phase C 
 Logic supply +5V 
 Logic GND 
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