
5-Phase Stepping Motor

Customization

Lineup

24 VDC

Spur gear/Low-backlash gear/Harmonic gear/EM brake/Encoder

28/42/60 mm sq.



 28 mm sq.
0.72°/step　 RoHS

Motor alone

Model No. Holding torque Rated 
current Rotor inertia Allowable radial 

load
Allowable thrust 
load Mass

Motor length
L

Single shaft Dual shaft N·m or more A/phase ×10-4kg·m2 N N kg mm
F5M281C075P4 F5M281C075P1 0.062 0.75 0.01 40 3 0.11 32.0
F5M285C075P4 F5M285C075P1 0.095 0.75 0.019 38 3 0.19 51.5

Custom options
Custom shaft  Gear

Encoder  Brake  
Note: Custom options availability 
varies depending on the model 
number and requested quantity. 
Contact us for details.
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High Torque Compared to our conventional products,* torque has been improved by up to 70%, enabling high-
torque operation, faster positioning, and shorter equipment cycle times.

* Comparison with our conventional SANMOTION F5 stepping motors (Model no.: SH528□-72□□, SM542□-82□□, SM560□-82□□).

Vibration during operation has been reduced by more than 10%, while positioning error at stop 
has been reduced by approximately 44% compared to the conventional products.* This ensures 
smooth motion and precise stopping, improving overall equipment accuracy.

Compared to the conventional products,* overall length has been reduced by up to 10% and mass 
by up to 8%, contributing to more compact and lightweight equipment designs.

Low Vibration and 
High Positioning Accuracy

Compact and 
Lightweight

PowerfulPowerful, SmoothSmooth 

Operation Stepping MotorsOperation Stepping Motors
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Numbers indicate connector pin numbers.
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 ■Dimensions (Unit: mm) 
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 ■ Internal wiring　
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 42 mm sq.
0.72°/step　 RoHS

Motor alone

Model No. Holding torque Rated 
current Rotor inertia Allowable radial 

load
Allowable thrust 
load Mass

Motor length
L

Single shaft Dual shaft N·m or more A/phase ×10-4kg·m2 N N kg mm
F5M421C14P4M F5M421C14P1M 0.21 1.4 0.033 31 10 0.24 33.0
F5M422C14P4M F5M422C14P1M 0.3 1.4 0.051 29 10 0.3 39.0
F5M423C14P4M F5M423C14P1M 0.39 1.4 0.067 27 10 0.38 47.0
F5M424C14P4M F5M424C14P1M 0.54 1.4 0.1 24 10 0.51 59.0

Custom options
Custom shaft  Gear

Encoder  Brake  
Note: Custom options availability 
varies depending on the model 
number and requested quantity. 
Contact us for details.

 ■Dimensions (Unit: mm) 

Tap depth 
4 or more

Connector: 1775444-9
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 60 mm sq.
0.72º/step　 RoHS

Motor alone

Model No. Holding torque Rated 
current

Rotor  
inertia

Allowable radial 
load

Allowable thrust 
load Mass

Motor length
L

Single shaft Dual shaft N·m or more A/phase ×10-4kg·m2 N N kg mm
F5M601C14P4M F5M601C14P1M 0.65 1.4 0.16 102 20 0.57 44.0
F5M602C14P4M F5M602C14P1M 1.05 1.4 0.28 95 20 0.79 55.0
F5M603C14P4M F5M603C14P1M 2 1.4 0.55 76 20 1.33 84.5
F5M601C28P4M F5M601C28P1M 0.65 2.8 0.16 102 20 0.57 44.0
F5M602C28P4M F5M602C28P1M 1.05 2.8 0.28 95 20 0.79 55.0
F5M603C28P4M F5M603C28P1M 2 2.8 0.55 76 20 1.33 84.5

Custom options
Custom shaft  Gear

Encoder  Brake  
Note: Custom options availability 
varies depending on the model 
number and requested quantity. 
Contact us for details.
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Numbers indicate connector pin numbers.

Numbers indicate connector pin numbers.



The names of companies and/or their products specified in this document are the trade names, and/or trademarks and/or registered trademarks of such respective companies.

San Ace, SANUPS, and SANMOTION are registered trademarks of SANYO DENKI CO., LTD.

Specifications are subject to change without notice.

Product images are for illustrative purposes only. Image fusion processing or computer graphics may be used.
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Harmonic gear models　Offer extremely low backlash and excellent positioning precision. The lineup has high gear ratios of up to 1:100 available.

Flange size
Gear ratio Allowable torque Allowable speed Maximum 

speed Peak torque Hysteresis loss Lost motion Allowable thrust load Allowable radial load

― N·m min-1 min-1 N·m ― ― N N

28 mm sq.
1:50 1.5 70 120 2.6 ― 0.4 to 3 min (at ± 0.06 N·m) 100 160
1:100 2 35 60 3.6 ― 0.4 to 3 min (at ± 0.08 N·m) 100 160

 42 mm sq.
1:30 2.2 116 283 4.5 3.6 min or less ― 1150 209
1:50 3.5 70 170 8.3 2.4 min or less ― 1150 209
1:100 5 35 85 11 2.4 min or less ― 1150 209

60 mm sq.
1:50 5.5 70 100 14 ― 0.4 to 3 min (at ± 0.28 N·m) 400 360
1:100 8 35 50 20 ― 0.4 to 1.5 min (at ± 0.4 N·m) 400 360

Encoder models　Detect vibration and step-out by monitoring position and speed.

Flange size
Microsteps Number of channels Output circuit Maximum response frequency Input voltage Current consumption
P/R Channels ― kHz ― mA or less

28 mm sq.
500 3 Line driver (CMOS) 60 5 VDC ± 5% 100
2000 3 Line driver (CMOS) 240 5 VDC ± 5% 100

42 mm sq.
1000 3 Line driver (CMOS) 60 5 VDC ± 5% 100
4000 3 Line driver (CMOS) 240 5 VDC ± 5% 100

60 mm sq.
1000 3 Line driver (CMOS) 60 5 VDC ± 5% 100
4000 3 Line driver (CMOS) 240 5 VDC ± 5% 100

Low-backlash gear models　Equipped with gears designed to minimize backlash.

Flange size
Gear ratio Allowable torque Allowable speed Backlash Rotation direction Allowable thrust load Allowable radial load
― N·m min-1 ° (relative to motor rotation) N N

 42 mm sq.

1:3.6 0.34 500 0.6 Same 15 20
1:7.2 0.68 250 0.4 Same 15 20
1:10 1 180 0.35 Same 15 20
1:20 1.5 90 0.25 Opposite 15 20
1:30 1.5 60 0.25 Opposite 15 20
1:36 1.5 50 0.25 Opposite 15 20

60 mm sq.

1:3.6 1.25 500 0.55 Same 30 100
1:7.2 2.5 250 0.25 Same 30 100
1:10 3 180 0.25 Opposite 30 100
1:20 3.5 90 0.17 Opposite 30 100
1:30 4 60 0.17 Opposite 30 100
1:36 4 50 0.17 Opposite 30 100

Spur gear models　Increase torque with a simple structure consisting of two meshing gears.

Flange size
Gear ratio Allowable torque Allowable speed Backlash Rotation direction Allowable thrust load Allowable radial load
― N·m min-1 ° (relative to motor rotation) N N

28 mm sq.

1:3.6 0.1 800 2 Same 10 15
1:7.2 0.15 400 2 Same 10 15
1:10 0.2 300 2 Opposite 10 15
1:20 0.35 150 1.5 Same 10 15
1:30 0.5 100 1.5 Same 10 15

EM brake models　Hold the workpiece when power is off, preventing drop.

Flange size Brake activation type Input voltage Power consumption Static friction torque Polarity
― ― W N·m or more ―

28 mm sq. Non-excitation type 24 VDC ± 5% 3.6 (at 20ºC) 0.049 Red: +, black: -
42 mm sq. Non-excitation type 24 VDC ± 5% 2.4 (at 75ºC) 0.3 Red: +, black: -
60 mm sq. Non-excitation type 24 VDC ± 5% 6 (at 75ºC) 0.8 Red: +, black: -
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Notes Before Purchase Please contact us beforehand if you intend to use this product in the following 
applications.

•	Medical equipment that may have an effect on human life
•	Systems or equipment that may have a major impact on society or on the public
•	Special applications related to aviation and space, nuclear power, 

electric power, submarine repeaters, etc.

•	Read the accompanying User's Manual prior to using the product.
•	Do not use this product in an environment where vibration is present, such as in moving vehicles or 

shipping vessels.
•	Do not modify or alter the product in any way.

　 Custom options　

エコプロダクツは，製品本体および包装材について，市場や既存の製品と比較し環境負荷が小さい製品です。ライフサイクルにおける製品の小型・軽量化，消費電力・

CO2排出量低減などの自社評価項目について評価をおこない，一定の基準を満たした製品をエコプロダクツ，高い基準を満たした製品をエコプロダクツプラスとして認定しています。

■エコプロダクツについて

■ ECO PRODUCTS

Eco Products are eco-friendly products designed to reduce the environmental impact of the product and its packaging materials compared to conventional products on the 
market. Our products are assessed over the product's life cycle against our own eco-design requirements including product size, weight, power consumption, and CO2 
emissions, and those meeting our standards and higher standards qualify as Eco Products and Eco Products Plus, respectively.


