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About us

g The company 

Nanotec GmbH&Co. KG has been providing its customers with dependable support in the 
implementation of drive solutions since 1991. Our motors and drive electronics are available in a 
wide range of products and offer the appropriate solution for practically all work tasks.

Well thought-out construction, compliance with tight production tolerances and strict quality
control during all stages of the process allow us to provide top-quality and durable drive solutions.

As well as compliance with the requirements of the standards and relevant sets of regulations, 
certification in accordance with the latest standard ISO 9001:2000 by the TÜV Management 
Service documents the consistent customer orientation of our processes and the successful
efforts towards continuous improvement of internal and external procedures.

g Our vision: Fast and easy 
 - but still personal

The requirements of drive solutions are diverse and a standard motor or power electronics 
“out-of-the-box” can only rarely be used if optimum results to be achieved. Therefore, we 
offer customer-specific versions of our motors and drive electronics in relatively small num-
bers. Our engineers develop the optimum mechanical and electronic design of a customized 
solution on request.
In-house production and broad-based warehousing mean we can react flexibly and quickly 
to customer wishes.

g On time and reliable

Our performance shows that we do not regard reliability and timeliness as empty words, 
but as an obligation. For example, by adherence to schedules: Nanotec meets 98 % of all 
confirmed delivery dates. We endeavor to keep any delays as short as possible in the remai-
ning 2 %. In many cases, we are even able to meet preferred delivery dates.
An achievement that our customers appreciate: The more than 4000 motors and 200 drive 
electronics we deliver each week speak for themselves, as do the reputations of our well-
known customers:
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Precision motors and controls

Whether as standard or individual solutions, Nanotec provides the opti-

mum drive for applications that require maximum precision, reliability 

and functionality with a very small space requirement. Our motors and 

controls let you build on compliance with tight manufacturing toleran-

ces and strict quality control in all processing steps. Virtually all automa-

tion tasks can be managed quickly, easily and efficiently with our uni-

versally deployable powerful motors and controls.

Customer-specific shaft, flange and connector versions provide the 

constructor and assembly team with an easy, fast, economic and reliab-

le electric connection to the machine. Speed-adapted windings optimi-

ze the working point and running performance.

Thanks to many years of experience in the design of stepper motor 

controls, Nanotec also offers its customers the complete development 

of control electronics to the latest standards for optimum integration in 

any existing machine concept.

Nanotec has implemented the very latest technological standards in the 

controls of the SMCI series as described in detail on the next pages. 

The customer can benefit from this extensive know-how and obtain an 

economic and future-oriented stepper motor drive. Especially the new 

features, such as the dspDrive®, promise a considerable improvement 

of the stepper motor with respect to performance and resonance behavior.

The figures presented above show some examples of customer-specific 

stepper motor controllers that we can offer our customers at a favorab-

le price. An overview of the entire range and variety of product variants 

of our compact drives and the diverse customer-specific versions is 

available at www.nanotec.de

  – software-based current control with high  

resolution in the open loop

The current in the motor of the latest generation of Nanotec hardware is 

no longer controlled by an integrated component, it is controlled direct-

ly by a digital signal processor. Unlike conventional ICs that resolve the 

winding current measurement and the target current value with only 6 

or 8 bits, the new dspDrive carries out the entire control with a resoluti-

on of 12 bits. The parameters of the PI current controller can be mat-

ched to the motor and as a function of the rpm by the user.

This offers the following application advantages:

n Very smooth, low-resonance operation with a sinusoidal current in 

the windings. The high resolution of the control loop means no more 

degradations and noise that cause the motor to resonate.

n Very good step angle accuracy and synchronicity, also in the open 

loop: A high noise level can be seen in the measurement in the figure 

shown on the lower right that is caused by the rounding error of the 

current controller without the dspDrive. The max. step angle error with 

the dspDrive remains just as high, in fact, but the deviation from the 

nominal value results in a clean sinus curve that indicates that the devia-

tion results simply from the mechanical construction of the motor. One-

time calibration in the Plug & Drive motors with dspDrive with a high-

resolution encoder can now also reduce these deviations by more than 60%.

n Even more versatile: Direct control of the half-bridge with the DSP 

means that, in addition to 2-phase stepper motors, 3-phase stepper 

motors and BLDC motors can now also be controlled as well.

Sinusoidal commutation with encoder during 

operation

Instead of only controlling the motor or adjusting the position via the 

encoder as in conventional stepper motor controls, sinusoidal com-

mutation regulates the stator magnetic field via the encoder as in a 

servomotor. In this mode the stepper motor behaves no differently 

than a high-pole servomotor, i.e. the conventional stepper motor noi-

ses and resonances disappear, up to its maximum torque the motor 

can no longer lose steps. This regulation always adjusts the height of 

the current to the torque currently required so that current consumpti-

on and heat generation are considerably reduced compared with a 

conventional stepper motor when the maximum torque is not perma-

nently required. 

Especially with speeds up to 1500 rpm or torques up to 10 Nm, the 

sinus commutated stepper motor presents an economic alternative to 

conventional servosystems as, in contrast to these, a direct drive wit-

hout gears is often possible.

Application programs with 

The integrated programming language NanoJ, based on the Java stan-

dard, means complete application programs can be realized on the 

drivers that can be executed independently without a higher-order con-

troller. The polling and setting of digital and analog I/Os and access to 

all the parameters of the movement programs in connection with variab-

les, loops, mathematical functions and everything else that distinguis-

hes a fully functional high-level language makes a full control system 

out of the stepper motor controller. The programs can be created with 

the free-of-charge NanoJEasy editor, directly compiled and written to 

the controller.

Interpolated Mode for

Until now, the Positioning, Velocity and Homing modes could be used 

with our controllers according to standard DS 402 via the CANopen 

interface, as well as the 6 wide input range 5-24 V inputs and the addi-

tional output for a holding brake.

The Interpolated Mode now also makes it possible to drive Nanotec 

stepper motor controls directly via path controls with CANOpen inter-

face. Thus, a ready-to-use driver is available for the CoDeSys V3 

SoftMotion soft PLC, for example, which makes the controller easy to 

integrate. 
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Facts, figures and essential information

Stepper motors are digitally-controlled and regulated drives that have achieved the highest level of acceptance and prevalence since the technology 
transition (from analog to digital technology and current software solutions) due to favorable prices with maximum service life and little control 
required.

a) PC+PLC-capable (directly controllable via PC, PLC and microprocessor)
The use of the PCs at the lowest, decentralized machine levels have given the Plug & Drive 
motors the maximum level of productivity. Nanotec was the No. 1 supplier worldwide to fulfill 
the requirement for a compact, efficient and cost-effective drive system with an industrial Plug & 
Drive motor.
Not only have the development, wiring and assembly costs of a complete drive unit been dras-
tically reduced, the EMC compatibility and machine availability have been improved, and the 
commissioning and service also considerably simplified. Continuous further development of the 
options for customer-specific requirements allow new and close partnerships to grow constantly 
to the advantage of a better and more economical end product.

c) Direct drive
Stepper motors have maximum torque in the lower speed range and the Nanotec microstep 
drivers enable still acceptable concentricity properties of up to approx. 2 rpm. Other motors often 
need gears for this purpose in order to fulfill the requested speed and force requirements. Direct 
drives reduce system costs and, at the same time, increase operational safety and life expectancy. 
Naturally, if the space available is limited or the external moments of inertia are high, gears are 
essential for power and force adjustment.

f) Avoiding damage to machines and injuries
The disadvantage sometimes referred to as the "loss of sync." if a motor is blocked can even be 
an advantage in some cases with regard to constantly increasing safety requirements. Sliding 
clutches and overload clutches in order to meet prescribed safety requirements are not normally 
necessary in association with stepper motors.

d) Positioning accuracy
As well as minimum coastdown, stepper motors also have a minimum transient response 
because of the narrow step angle. Even without external linear or angular encoders, stepper 
motors are excellent at fulfilling speed and positioning tasks. The microstep changeover of the 
Nanotec final output stages can, in fact, further increase the accuracy or resolution at no extra 
cost. All Nanotec stepper motors are also available with competitively priced encoders for detecting 
any blockages and for closed-loop applications.

e) High stiffness without brake 
Stepper motors have the maximum holding torque at standstill and thus also offer high system 
rigidity. Because of this property, no external braking mechanism is necessary unless safety 
braking is required for the Z axis.

b) Speed stability
“No drop in speed when the load fluctuates”: The stepper motor fulfills this requirement like no 
other motor at no extra cost. Particularly for precise closed-loop speed, synchronization or ratio 
controls (e.g. in precision dispensing pumps), the stepper motor can reach higher and finer 
resolutions thanks to digital processing. The improvement in control, process and surface quality 
is not only a theoretical advantage.

g Application advantages of stepper motors

All Nanotec motors are brushless, have high-grade ball bearings in the front and rear bearing shells, and achieve an expected service life of 
more than 20,000 hours of operation under admissible operating conditions. The information on the service life is based on the test results of repu-
table ball bearing manufacturers as well as our own trials. The calculated L10h values are purely theoretical values for optimum operating conditions 
and are not subject to any claims under guarantee.

c) Machining of the motor shaft!

At unduly high radial forces or external blows, the inner shaft becomes bent and the rotor can come into contact with the stator. This can lead to 
damage of the rotor or stator causing microscopic particles to accumulate in the air gap and resulting in noise and blockages.
Also, in the mechanical finishing of the motor shafts, in addition to the maximum deflection, attention must be paid especially to the necessary 
sealing, so that no microparticles can get into the engine compartment through the thrust ball bearings despite the strong magnetic attraction of 
the rotor.

b)  Reduction of the average expected service life

Negative influences on the average expected 
service life L10 specified by Nanotec are:

g	 Intermittent loads
g	 Excessive radial and axial loads
g	 	Vibration and oscillation, very high cycl. 

acceleration 
g	 Inaccurate angular and centering alignment
g	 	Ambient conditions such as dust, humi-

dity, corrosive gases, etc.
g	 	Elevated working temperature (from 

approx. +70°C the wear life per~+15°C is 
halved because of the shortened lubrica-
tion interval) 

If there are an extremely high number of 
oscillating movements within an angle of 
360°, suitably adapted greasing and lubri-
cant fillings may be necessary under certain 
conditions. We deliver customer-specific 
motors with such ball bearings on request.

g Reliability

a) Max. admissible axial and radial forces (Fa and Fr)

Forces in N Radial forces (Fr) Axial forces (Fa)

Distance a (in mm) 5 10 15 20

ST20; DB22
Shafts & 4,00 mm

30 18 14 8 4

ST28; ST41; ST42; DB42
Shafts & 5.00 mm

58 36 26 20 7

ST57;ST59; DB57
Shafts & 6.35 mm

130 90 70 52 10

SH57; ST59; ST60
Shafts & 8.00 mm

163 112 85 63 14

ST89; DB87
Shafts & 14.0 mm

535 355 265 200 25

ST110
Shafts & 19.05 mm

640 425 320 240 80

Type Fr (distance a1) Fa

SP06-SP08 1.0 0.5

SP10-SP20 2.0 1.0

SP25-SP35 3.0 1.5

SP42-SP55 5.0 2.0
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Ident characters IP   5   4
First number 

Second number 

Facts, figures and essential information

Radial play of the shaft: Max. 0.025mm (at a radial load of 5N)

Axial play of the shaft: Max. 0.075mm (at an axial load of 10N)

Step angle precision:(SH,ST) at full step ± 5% non cumulative (no load)

Insulation resistance:  100M Ohm at normal ambient temp. and atmospheric 
humidity, measured between winding and motor housing

Dielectric strength: 0.5kV at 50Hz for min. 1 min.

Insulation class: Class B (130°C)

Temperature increase:  80°C or less determined by measuring the change in 
resistance after the rated voltage has been applied to the 
blocked stepper motor

Operating temperature range: -10°C to +50°C

Storage temperature: -20°C to +70°C

Ambient humidity (working area): 20% to 90% non-condensing (free of corrosion)

Ambient humidity (storage area): 8% to 95% non-condensing (free of corrosion)

a) General construction 

Practically all stepper motors are manufactured in accordance with ISO 9001 and, when used as designated, they comply with the safety require-
ments contained in the relevant standards and regulations. The motors have a closed construction (protection class IP 20) with a through opening 
provided with a small bushing for the cords. The bearing plates are made of die-cast aluminum and carefully connected by means of a centering 
ring and rotor rings. Ball bearings lubricated for the whole of their service life are chosen and their machining and smooth running is checked. 
The metal plates of the stands between the die-cast rings are connected by means of rivets or screws at all corners.

b) Protection classes (acc. to DIN 40050 Aug. 1970)

Nanotec can also offer stepper motors that are suitable for harsh ambient conditions

c) Safety instructions

As with any form of concentrated energy, the use of electric motors is associated with possible dangers. The level of danger can be considerably 
reduced by suitable constructive realization, the correct selection, proper installation and well thought-out application. In terms of the load and am-
bient conditions, the user must pay attention to correct installation and application of the devices. Therefore, it is of utmost importance that the end 
user observes all electrical, thermal and mechanical safety instructions.

The necessary power capacity and size of the motor depends primarily on the external mass move-
ments and their frictional conditions.

g Common specifications of the ST... types and DB motors g CAD library

g Performance calculation and appropriate motor selection

g Construction, protection classes and safety considerations

Motor size 20 (28) 41 (42) 59 (57.60) 89 110

Concentricity: 0.05 mm 0.05 mm 0.05 mm 0.1 mm 0.05 mm

Parallelism: 0.1 mm 0.1 mm 0.1 mm 0.075 mm 0.076 mm

Concentricity: 0.075 mm 0.075 mm 0.08 mm 0.075 mm 0.075 mm

First number
Protection against contact and foreign 
bodies

0 No protection

1
Protection against large foreign bodies 
(greater than 50mm &)

2
Protection against medium-size foreign 
bodies 
(greater than 12.5mm &)

3
Protection against small foreign bodies 
(greater than 2.5mm &)

4
Protection against granular foreign bodies 
(greater than 1mm &)

5 Protection against heavy dust deposits

6 Protection against penetration of dust

Second 
number

Protection against water

0 No protection

1
Protection against vertically 
dripping water

2
Protection against dripping water falling at 
an angle (up to 15° to the h)

3
Protection against spray water 
(up to 60° to the vertical h)

4
Protection against spray water 
(from all directions)

5
Protection against hose water 
(12 l/min; min 0.3 bar)

6
Protection against powerful hose water 
100 l/min; p~1 bar

7 Protection against sporadic immersion

8 Protection against submersion

Protection classes

The CAD and PDF formats from Nanotec allow 
you to integrate the following product drawings 
quickly and efficiently in your construction:

g	 	Stepper motors + BLDC motors 
(also in protection class IP 54 and IP 65)

g	 	Stepper motors + brushless DC motors 
in special versions (with terminal box or 
plug&socket connection)

g	 	Stepper motor + EC motor with attach-
ment (encoder, brake)

g	 	Stepper motor + servomotor gears 
(spur gears, worm gears, planetary gears)

g	 Plug & Drive stepper motors
g	 	Controllers for the installation or on 

top-hat rails (microstep drive electronics, 
drivers, positioning controls)

All items can be called up in PDF, DXF or DWG 
format on the Internet at www.nanotec.de.

1) Friction force or moment of friction

a)  Linear : F = m • g • μ
  The friction force F (N) is determined primarily by the mass = m (weight kg) 
  and the coefficient of friction = μ.

b) Rotation : Md = F • r
  The torque Md (Ncm) is determined by the friction force F (N) and the lever arm r (cm)
  (depending on the point of attack and distance to the force line of action).

2) Acceleration torque
   Because of the law of inertia, the force or torque increases, the faster the mass is accelera-

ted:

a) Linear : F = m • a
  (a = ve - va/t)
  ve = end speed, va = starting speed

b) Rotation: Md = J • a
  (J= pol. moment of inertia, e.g. full cyl. m • r²)
  (a = ne - na/t)
  ne = end rpm, na = starting rpm

3) Power rating
  P2 = Md • 6.28 • f/z (Md = torque from the motor characteristics, 
  f = step frequency in Hz, z = steps/rev.)

4) Simple torque determination
   Apart from the mathematical determination, the determination of force and torque by me-

ans of springbalance and torque gauge is especially advantageous because it takes into 
account the difficult-to-determine friction factor (see Accessories, Measuring equipment).

F2 = Md = scale value • 9.81 • r

Force (N) with scale value in g or kg
e.g. 200 g = 200 • 0.001 • 9.81 ~2 N
e.g. 2 kg = 2 • 9.81 ~ 20 N

or via lever arm r = 5 cm at 2 kg
e.g. 2 • kg = 2 • 9.81 • 5 = 100 Ncm

F1 = scale value • 9.81

Force determination via spring balances

Torque determination via dial gauge

Scale value in gcm
e.g.
200gcm = 2Ncm

F = m • 9.81 • μ

m

m

μ

F = m • 9.81

Md = F • r
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a) General construction 

Practically all stepper motors are manufactured in accordance with ISO 9001 and, when used as designated, they comply with the safety require-
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bient conditions, the user must pay attention to correct installation and application of the devices. Therefore, it is of utmost importance that the end 
user observes all electrical, thermal and mechanical safety instructions.

The necessary power capacity and size of the motor depends primarily on the external mass move-
ments and their frictional conditions.

g Common specifications of the ST... types and DB motors g CAD library

g Performance calculation and appropriate motor selection

g Construction, protection classes and safety considerations

Motor size 20 (28) 41 (42) 59 (57.60) 89 110

Concentricity: 0.05 mm 0.05 mm 0.05 mm 0.1 mm 0.05 mm

Parallelism: 0.1 mm 0.1 mm 0.1 mm 0.075 mm 0.076 mm

Concentricity: 0.075 mm 0.075 mm 0.08 mm 0.075 mm 0.075 mm

First number
Protection against contact and foreign 
bodies

0 No protection

1
Protection against large foreign bodies 
(greater than 50mm &)

2
Protection against medium-size foreign 
bodies 
(greater than 12.5mm &)

3
Protection against small foreign bodies 
(greater than 2.5mm &)

4
Protection against granular foreign bodies 
(greater than 1mm &)

5 Protection against heavy dust deposits

6 Protection against penetration of dust

Second 
number

Protection against water

0 No protection

1
Protection against vertically 
dripping water

2
Protection against dripping water falling at 
an angle (up to 15° to the h)

3
Protection against spray water 
(up to 60° to the vertical h)

4
Protection against spray water 
(from all directions)

5
Protection against hose water 
(12 l/min; min 0.3 bar)

6
Protection against powerful hose water 
100 l/min; p~1 bar

7 Protection against sporadic immersion

8 Protection against submersion

Protection classes

The CAD and PDF formats from Nanotec allow 
you to integrate the following product drawings 
quickly and efficiently in your construction:

g	 	Stepper motors + BLDC motors 
(also in protection class IP 54 and IP 65)

g	 	Stepper motors + brushless DC motors 
in special versions (with terminal box or 
plug&socket connection)

g	 	Stepper motor + EC motor with attach-
ment (encoder, brake)

g	 	Stepper motor + servomotor gears 
(spur gears, worm gears, planetary gears)

g	 Plug & Drive stepper motors
g	 	Controllers for the installation or on 

top-hat rails (microstep drive electronics, 
drivers, positioning controls)

All items can be called up in PDF, DXF or DWG 
format on the Internet at www.nanotec.de.

1) Friction force or moment of friction

a)  Linear : F = m • g • μ
  The friction force F (N) is determined primarily by the mass = m (weight kg) 
  and the coefficient of friction = μ.

b) Rotation : Md = F • r
  The torque Md (Ncm) is determined by the friction force F (N) and the lever arm r (cm)
  (depending on the point of attack and distance to the force line of action).

2) Acceleration torque
   Because of the law of inertia, the force or torque increases, the faster the mass is accelera-

ted:

a) Linear : F = m • a
  (a = ve - va/t)
  ve = end speed, va = starting speed

b) Rotation: Md = J • a
  (J= pol. moment of inertia, e.g. full cyl. m • r²)
  (a = ne - na/t)
  ne = end rpm, na = starting rpm

3) Power rating
  P2 = Md • 6.28 • f/z (Md = torque from the motor characteristics, 
  f = step frequency in Hz, z = steps/rev.)

4) Simple torque determination
   Apart from the mathematical determination, the determination of force and torque by me-

ans of springbalance and torque gauge is especially advantageous because it takes into 
account the difficult-to-determine friction factor (see Accessories, Measuring equipment).

F2 = Md = scale value • 9.81 • r
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F1 = scale value • 9.81
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Facts, figures and essential information

g Controllers and switching features g Motor connection: Nanotec stepper motors

Practically all stepper motors can be delivered with 4, 6 and 8 power supply cords/leads where 4 leads are suitable for bipolar operation only, 6 leads 
for unipolar and somewhat restricted bipolar operation, and 8 leads for unipolar and bipolar operation. With only 4 switches, unipolar operation is 
very easy but is used less often nowadays because of highly-integrated constant current bipolar driver ICs available with a torque that is approx. 
30% higher. Also constant voltage operation seldom appears on the market due to its high power loss.

8-lead wire - parallel for high frequency > 1 kHz

Current per winding x 1.4  = current per phase
Example: Current/winding 1A  = 1.4A/phase

6-lead wire

Current per winding  = current per phase
Example: Current/winding 1A  = 1A/phase

4-lead wire

Current per winding  = current per phase
Example: Current/winding 1A  = 1A/phase

8-lead wire - serial for low frequency < 1 kHz

Current per winding x 0.7  = current per phase
Example: Current/winding 1A  = 0.7A/phase

Current per winding x 0.7  = current per phase
Example: Current/winding 1A  = 0.7A/phase

Current per winding  = current per phase
Example: Current/winding 1A  = 1A/phase

The holding torque is reached at the respecti-
ve nominal current. If the current deviates, the 
value can be calculated accordingly from the 
proportionality between the phase current and 
holding torque. Half the current (in the same 
connection), therefore, leads to half the hol-
ding torque.

It is also possible to operate the motor briefly with higher current. Here, however, attention must be paid that the housing temperature does not 
exceed 80°. Depending on the motor, saturation is reached at 1.5 - 2 times the value of the nominal current, the torque then no longer increases.

Connection arrangement of stepper motors
The stepper motors offered by Nanotec can be operated in different switching modes that give the motor different characteristics in each case. The 
4-lead version is already wired up internally so there is only one connection possibility here. Motors with 6 leads can be operated with one half of 
the winding or serially, the version with 8 leads can be operated in all listed switching modes. We will only consider the bipolar control here, which 
is used almost exclusively today.

1. One half of the winding: Here only half of the windings of the motor are used, therefore the holding torque that can be achieved is also less than 
in the other modes. This mode only offers advantages in the high speed range of the 6-lead motors which is clearly apparent from the respective 
motor diagrams.

2. Parallel: The highest motor power is achieved in this mode. The low inductance keeps the torque of the motor constant, even at higher speeds, 
although a higher phase current is also required.

3. Serial: This mode is suited to the lower speed range where high torque is reached with low current. But due to the high inductance, the torque 
drops off quickly at higher speeds.

The values specified in the datasheet always refer to one half of the winding. The following table shows the rule for converting the individual pa-
rameters to serial and parallel switching mode. This function can also be listed online on the overview page of the individual stepper motor series 
(under Type, Control).

g  Note: This correlation only applies for the holding torque and for the lower speed range (where the torque has not yet drop-
ped), but not for the entire motor curve. At high speeds, the set current can no longer reach its maximum value because the 
switching operations on the winding are then too fast. This (real) current reduction leads to a drop in the motor curve with 
increasing speed.

!

Value 1 winding half as in datasheet Serial Parallel

Resistance R 2 * R R/2

Inductance L 4 * L L

Phase current I I/√2 I * √2

Holding torque M M * √2 M * √2

Stepper motor animation

Stepper motor animation at www.nanotec.de,

e.g. Constant
voltage operation

a) Bilevel

b) Series resistor

Unipolar connection

Unipolar switching sequences
Mode Winding

1/1 1/2 A A\ B B\
1 1 + 0 0 +

2 + 0 0 0
2 3 + 0 + 0

4 0 0 + 0
3 5 0 + + 0

6 0 + 0 0
4 7 0 + 0 +

8 0 0 0 +
1 1 + 0 0 +

Bipolar switching sequences

Unipolar switching sequences
Mode Winding

1/1 1/2 A B
1 1 + +

2 + 0
2 3 + -

4 0 -
3 5 - -

6 - 0
4 7 - +

8 0 +
1 1 + +

e.g. constant current
Operation

Type:
ST59..
(ST89.., ST57.., ST5918D..)

Type:
ST41.., ST42..
(ST28..)

Type:
ST41.., ST42..
(ST20..)

Type:
ST59..
(ST89.., ST57.., ST5918D..)

Type:
ST41.., ST42..
(ST28..)

Type:
ST110..
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g Linear actuators Advantages

The universally usable linear drives from Nanotec offer a multiplicity of new, low-priced and powerful application possibilities.

g Simple and flexible motor construction considerably reduces the system costs
g Stroke-independent movement to any position
g  Highly reproducible resolutions (<1μm) and fast feeds (>1000 mm/sec.) for the same construction volume are achieved through 

uniform construction platforms
g Direct force coupling to the load requires no additional components, thus offering rigid and light mechanics
g Static spindles enable highly dynamic and rigid machine constructions as well as multimotor operation
g Due to low energy requirements, even high forces can be delicately regulated
g Partly self-locking so no additional brake is necessary
g Stroke is only dependent on the available spindle length.
g Replacement for hydraulic and pneumatic cylinders with considerably higher flexibility

g General information on linear actuators

The force and power ratings specified  in the 
datasheets are based on a power-up time of 
approx. 10% - 20% and must be reduced ac-
cordingly for higher values. The axial play in 
the direction of the motor is approx. 0.1 to 0.7 
mm at 20N

With various procedures for surface treatment 
(e.g. from Balzers, Mifa, Ikos) in the meantime 
coefficients of friction can be greatly reduced 
and the resistance to abrasion considerably 
improved.

Normally the spindles are wedged or fixed into 
the moving part. For all other applications in 
which this fixing is not possible or a free spind-
le end must move the load, appropriate anti-
rotation devices are offered by Nanotec and 
delivered in part already mounted on the mo-
tor. The displacement distance must then be 
specified (see Accessories, Spindle).

Linear adjusting mechanisms and movements 
are a frequent task definition for many const-
ructors. For quite some time the linear actuator 

and stepper motor family L.... has been suc-
cessfully deployed in numerous applications 
(such as control, dosing, leveling, stroke, posi-
tioning, adjustment and closing tasks, path in-
dependent pressure and tractive force adjust-
ment and many more) due to their versatility as 
related to force and positioning speeds.

g	 	Note: It is important to ensure that no lateral forces affect the spindle and that the spindle runs concentrically to the motor shaft. 
To achieve linear motion, twisting of the spindle must be prevented. 

!

The achievable resolution, precision feed control speeds and forces are calculated on the basis of the pitch of screw (p in mm), propelling torque 
flow characteristics (Md in Ncm) and efficiency () as follows:

1) Resolution in mm/step  =  p/(360°/step angle) e.g. 1 mm/(360°/0.9°) = 0.0025 mm/step
2) Feed rate  =  f • resolution e.g. 2000 1/s • 0.0025 mm = 5 mm/sec
3) Thrust in N  =  MdMot • 2π • /p e.g. L5609X approx. 15 Ncm at 2 kHz 
   =  15 • 6.28 • 0.1/0.1 cm = 94 N (peak torque)
4) Efficiency = According to DIN 267 - Sheet 1; the efficiency is: fine-pitch screw thread approx. 0.; trapezoidal 

spindle approx. 0.4; ball screw spindle approx. 0.9. In addition, the static and rolling friction (0.9 
to 0.7), the surface structure (roughness/hardness of the spindle and nut), material pairing (steel/
steel), (steel/copper bronze), (steel/POM plastic), pollution severity and concentric spindle guide 
must be taken into account in the calculation of the service life estimate. It is imperative to deter-
mine the operational stability and possible service life in a real trial. (An empirical efficiency for 
the overall system of approx. 0.3 results for the trapezoidal spindle, and approx. 0.7 for the ball 
screw)
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Notes

Linear actuators

L4118.. Outline drawing (in mm)

Front view and Mounting Rear viewSide view

Option

g Linear actuators with fine thread (size 41)

Pin configuration

The L41.. precision linear actuators are used for a very wide range of applications where fewer 
large adjusting forces and speeds but high resolution properties are demanded at the lowest 
price possible, construction volume and constructive assembly effort.
The adjustment path is only limited by the spindle length so that extremely flexible, path-indepen-
dent linear motion tasks can be realized.
Resolutions of < 0.005 mm/step for very fine positioning are possible with the compact microstep 
drivers such as SMC...
Integrated encoders are also optionally available (see Accessories).

Order number

ST 2018 S 0604 - A
A = one shaft end

B = two shaft ends
 for encoder

A

À

B̀B

Brown
Bipolar

R
ed

Ye
llo

w

Orange

g  Note: Matching thread spindles and lubricant directions for the integrated 
bronze nuts can be found under Accessories  
(please order spindle separately).

!

Type
Max. thrust

(N)
Resolution

mm/step
Max. precision feed control

mm/sec.
Current

A/winding
Resistance

Ohm/winding
Weight

kg
Length "A"

mm

L4118S1404-M6x1 90 0.005 20 1.4 2.00 0.20 31

L4118L1804-M6x1 200 0.005 40 1.8 1.75 0.34 49

Available power sizes (others on request)

-----------------------------Data in full step-----------------------------

III

I
I

I I I
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I I I
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g Linear actuators with trapezoid spindle (sizes 28-41 mm)

The combination of the high-torque stepper motor with a low-cost trapezoidal spindle with a 
pitch of 2 to 20mm not only gives the linear actuators L28, L41 an extremely high adjustment 
speed of 0,2m/sec. (or extremely short manipulating time) but its compact form also enables 
high thrust and tractive forces. Even higher service lifetimes have been achieved at the same 
time as well as the improvement in performance due to the relatively high service life. Reso-
lutions of < 0.01 mm/step are also possible with the compact microstep drivers, hence also 
making the linear motors ideal for precision linear axes.The linear actuators are also availa-
ble with integrated encoder (or encoder + line driver) for position feedback (see Accessories).

Linear actuators

All data refer to 1 half of the winding or unipolar!

Available versions (others on request)

Type

thrust

max. F
N

precision feed 
control

Max.
mm/s

Pitch of
screw

mm

Resolution

mm/step

Current/
winding

A

Resistance

Ohm/windg.

Inductance

mH

Weight

kg

Bushing 
length ‘L’

mm

Motor 
length “A”

mm

L2818S0604 -T5X5 30 250 5 0,025 0,67 5,2 4,0 0,11 20 31,5

L2818L0604 -T5X5 60 250 5 0,025 0,67 9,2 7,20 0,25 20 50,5

L4118S1404-T6x1 200 20 1 0,005 1,40 2,0 3,60 0,20 15 31,0

L4118S1404-T6x2 120 40 2 0,010 1,40 1,20 3,60 0,20 15 31,0

L4118S1404-T5x5 80 100 5 0,025 1,40 2,00 3,60 0,20 15 31,0

L4118M1804-T6x1 250 40 1 0,005 1,80 1,10 1,85 0,24 15 38,0

L4118M1804-T6x2 150 80 2 0,010 1,80 1,10 1,85 0,24 15 38,0

L4218L1806-T5x5 100 200 5 0,025 1,80 1,10 1,85 0,24 15 38,0

L4118L1804-T6x1 400 40 1 0,005 1,80 1,75 3,30 0,34 15 49,00

L4118L1804-T6x2 300 80 2 0,010 1,80 1,75 3,30 0,34 15 49,00

L4118L1804-T5x5 220 200 5 0,025 1,80 1,75 3,30 0,34 15 49,00

-----------------------------Data in full step-----------------------------

g	 	Note: Matching thread spindles and lubricant directions for the integrated PEEK nuts can be found in the Accessories section 
(please order spindle separately).

!

L2818... outline drawing (in mm)

Front view and Mounting Rear viewSide view
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g Linear actuators with trapezoid spindle (sizes 28-41 mm)

The combination of the high-torque stepper motor with a low-cost trapezoidal spindle with a 
pitch of 2 to 20mm not only gives the linear actuators L28, L41 an extremely high adjustment 
speed of 0,2m/sec. (or extremely short manipulating time) but its compact form also enables 
high thrust and tractive forces. Even higher service lifetimes have been achieved at the same 
time as well as the improvement in performance due to the relatively high service life. Reso-
lutions of < 0.01 mm/step are also possible with the compact microstep drivers, hence also 
making the linear motors ideal for precision linear axes.The linear actuators are also availa-
ble with integrated encoder (or encoder + line driver) for position feedback (see Accessories).

Linear actuators

All data refer to 1 half of the winding or unipolar!

Available versions (others on request)

Type

thrust

max. F
N

precision feed 
control

Max.
mm/s

Pitch of
screw

mm

Resolution

mm/step

Current/
winding

A

Resistance

Ohm/windg.

Inductance

mH

Weight

kg

Bushing 
length ‘L’

mm

Motor 
length “A”

mm

L2818S0604 -T5X5 30 250 5 0,025 0,67 5,2 4,0 0,11 20 31,5

L2818L0604 -T5X5 60 250 5 0,025 0,67 9,2 7,20 0,25 20 50,5

L4118S1404-T6x1 200 20 1 0,005 1,40 2,0 3,60 0,20 15 31,0

L4118S1404-T6x2 120 40 2 0,010 1,40 1,20 3,60 0,20 15 31,0

L4118S1404-T5x5 80 100 5 0,025 1,40 2,00 3,60 0,20 15 31,0

L4118M1804-T6x1 250 40 1 0,005 1,80 1,10 1,85 0,24 15 38,0

L4118M1804-T6x2 150 80 2 0,010 1,80 1,10 1,85 0,24 15 38,0

L4218L1806-T5x5 100 200 5 0,025 1,80 1,10 1,85 0,24 15 38,0

L4118L1804-T6x1 400 40 1 0,005 1,80 1,75 3,30 0,34 15 49,00

L4118L1804-T6x2 300 80 2 0,010 1,80 1,75 3,30 0,34 15 49,00

L4118L1804-T5x5 220 200 5 0,025 1,80 1,75 3,30 0,34 15 49,00

-----------------------------Data in full step-----------------------------

g	 	Note: Matching thread spindles and lubricant directions for the integrated PEEK nuts can be found in the Accessories section 
(please order spindle separately).

!

L2818... outline drawing (in mm)
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Connector configurationOutline drawing (mm)

Front view and Mounting Side view Rear view
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Linear actuators

g Linear actuators with ball screw LK2818 - LK5718

Through the large-dimension rolling bearing, the new linear actuators with integrated ball screw reach
a high thrust up to 1.8 kN with high accuracy and extremely long service life.
• Simple assembly due to same flange size as the standard motors
• Standard axial play (max. 0.05) can be compensated
• Encoder version possible as well as Plug & Drive
•  On request: High-precision actuator with spindle accuracy up to G5 and axial play <=0.01 as 

well as wipers
 Economic incremental encoders are available for all models.
 In addition, all sizes can also be delivered in IP54

Available versions (others on request)

Type
Flange

mm

Max.
thrust

N

Max. precision 
feed control

mm/s

Resolution

mm/step

Positioning 
accuracy

mm

Pitch of
screw

mm

Stroke

mm

Current

A/winding

Inductance
per winding
mH/winding

Resistance
per winding
Ohm/winding

Weight

kg

Length
"A"
mm

LK2818L1006 28 350 100 0,005 0,015 1 73,5 0,95 1,4 4,60 0,32 44,0

LK4118S1404 42 80 100 0,010 0,010 2 18,0 1,40 3,6 2,00 0,35 49,5

LK4118L1804 42 800 100 0,010 0,010 2 40,0 1,80 3,3 1,75 0,56 73,5

LK5718L3008 56 1800 50 0,010 0,010 2 123,5 3,00 2,2 1,00 1,00 100

All data refer to 1 half of the winding or unipolar!

Lubrication:

The standard roller bearing lubrication regulations apply for ball screws. One-time filling with grease as lifetime lubrication is, however, not sufficient 
in most cases. Needs-based regular lubrication is crucial to the lifetime of a ball screw.

Bearing 
case 1
Solid-solid
KD = 276

Bearing 
case 2
Solid-free
KD = 190

g Recommendations for use / life calculation for the LK series

Calculations at dynamic loads:

Critical speed nAdmiss.

The admissible speeds must be sufficiently distant from the natural frequency of the spindle.

nAdm. = KD * 106 *       * Sn [min-1]

nAdm. = admissible speed [min-1]
KD = characteristic constant depending on the bearing case [-]
   gSee below
d2 = spindle core diameter [mm]
la = bearing clearances [mm] gSee below (the max. possible la must always be included in the calculation)
Sn = safety factor
   i.a.Sn = 0.5...0.8 [-]

d2

la2

Nominal service life L10 or Lh

L10 = (   )3
 * 106 [U]

L10 = service life in revolutions [U]
Cdyn = dynamic loading factor [N]
F1...n = load per time quota [N]
n1...n = speed per time quota [min-1]
100 = ∑q (sum of time quotas q1...n) [%]

Cdyn

Fm

L10 = (   )3
 * 106 [U]

Cdyn

Fm

Mean axial load Fm

at constant speed nConstant and dynamic loading capacity Cdyn

F10 = 3    F1
3       +F2

3       +F3
3       +... [N] 

q1

100
q2

100
q3

100

Lh =       [h]

Lh = service life in hours [h]
Fm = mean axial load [N]
nm = mean rotational speed [min-1]
q1...n = time quota [%]

L10

nm *60

Lh =       [h]
L10

nm *60
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Connector configurationOutline drawing (mm)

Front view and Mounting Side view Rear view
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Linear actuators

g Linear actuators with ball screw LK2818 - LK5718

Through the large-dimension rolling bearing, the new linear actuators with integrated ball screw reach
a high thrust up to 1.8 kN with high accuracy and extremely long service life.
• Simple assembly due to same flange size as the standard motors
• Standard axial play (max. 0.05) can be compensated
• Encoder version possible as well as Plug & Drive
•  On request: High-precision actuator with spindle accuracy up to G5 and axial play <=0.01 as 

well as wipers
 Economic incremental encoders are available for all models.
 In addition, all sizes can also be delivered in IP54

Available versions (others on request)

Type
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mm

Max.
thrust

N

Max. precision 
feed control

mm/s

Resolution

mm/step

Positioning 
accuracy

mm

Pitch of
screw

mm

Stroke

mm

Current

A/winding

Inductance
per winding
mH/winding

Resistance
per winding
Ohm/winding

Weight

kg

Length
"A"
mm

LK2818L1006 28 350 100 0,005 0,015 1 73,5 0,95 1,4 4,60 0,32 44,0

LK4118S1404 42 80 100 0,010 0,010 2 18,0 1,40 3,6 2,00 0,35 49,5

LK4118L1804 42 800 100 0,010 0,010 2 40,0 1,80 3,3 1,75 0,56 73,5

LK5718L3008 56 1800 50 0,010 0,010 2 123,5 3,00 2,2 1,00 1,00 100

All data refer to 1 half of the winding or unipolar!

Lubrication:

The standard roller bearing lubrication regulations apply for ball screws. One-time filling with grease as lifetime lubrication is, however, not sufficient 
in most cases. Needs-based regular lubrication is crucial to the lifetime of a ball screw.

Bearing 
case 1
Solid-solid
KD = 276

Bearing 
case 2
Solid-free
KD = 190

g Recommendations for use / life calculation for the LK series

Calculations at dynamic loads:

Critical speed nAdmiss.

The admissible speeds must be sufficiently distant from the natural frequency of the spindle.

nAdm. = KD * 106 *       * Sn [min-1]

nAdm. = admissible speed [min-1]
KD = characteristic constant depending on the bearing case [-]
   gSee below
d2 = spindle core diameter [mm]
la = bearing clearances [mm] gSee below (the max. possible la must always be included in the calculation)
Sn = safety factor
   i.a.Sn = 0.5...0.8 [-]

d2

la2

Nominal service life L10 or Lh

L10 = (   )3
 * 106 [U]

L10 = service life in revolutions [U]
Cdyn = dynamic loading factor [N]
F1...n = load per time quota [N]
n1...n = speed per time quota [min-1]
100 = ∑q (sum of time quotas q1...n) [%]

Cdyn

Fm

L10 = (   )3
 * 106 [U]

Cdyn

Fm

Mean axial load Fm

at constant speed nConstant and dynamic loading capacity Cdyn

F10 = 3    F1
3       +F2

3       +F3
3       +... [N] 

q1

100
q2

100
q3

100

Lh =       [h]

Lh = service life in hours [h]
Fm = mean axial load [N]
nm = mean rotational speed [min-1]
q1...n = time quota [%]

L10

nm *60
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Linear actuators

Option

Front view and mounting Side view Rear view

Connector configurationLS2018 Outline drawing (mm)

Connector configurationLS4118S1404 Outline drawing (mm)

Connector configurationLS2818 Outline drawing (mm)

Spindle material:
T6x2     1.4404 (V4A)

Spindle material:
T6x2     1.4404 (V4A)

Spindle material:
TR6x2 1.4404 (V4A)
T6x1, T6x2, T5x5              1.4301        

Front view and mounting Side view Rear view

Front view and mounting Side view Rear view

g Linear positioning drive LS2018 - LS4118

The LS.. linear positioning drives not only considerably reduce the cost and space requirements of 
a linear system (coupling, a bearing support point and assembly cost are dispensed with) but also 
increase the system characteristics and availability of a complete miniature linear axis. Even the linear 
guide can be omitted for small loads and load ratings (such as for scanning optical, mechanical, 
acoustic measurements). Other motor, threaded nut and spindle versions (>100 pieces) also enable 
simple, fast and low-cost system expansion.

Threaded nut

Material: PEEK black,  
for LS2018, LS2818, LS4118

Type
Thrust

(N)
Max. precision feed control

mm/sec.
Resolution

μm/step
Current

A/winding
Resistance

Ohm/winding
Weight

kg
Length "A"

mm

LS2018S0604-TR6X2 10 200 10.0 0.60 6.50 0.06 33.0

LS2818L1006-TR6X2 60 100 10.0 0.95 4.60 0.25 50.5

LS4118S1404-T6X1 200 20 5.0 1.40 2.00 0.20 31.0

LS4118S1404-T6X2 120 40 10.0 1.40 2.00 0.20 31.0

LS4118S1404-T5X5 80 100 25.00 1.40 2.00 0.20 31.0

Available power sizes (others on request)

----------------------------Data in full step-----------------------

All data refer to 1 half of the winding or unipolar!
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Linear actuators

Option

Front view and mounting Side view Rear view
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Front view and mounting Side view Rear view
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g Linear positioning drive LS2018 - LS4118

The LS.. linear positioning drives not only considerably reduce the cost and space requirements of 
a linear system (coupling, a bearing support point and assembly cost are dispensed with) but also 
increase the system characteristics and availability of a complete miniature linear axis. Even the linear 
guide can be omitted for small loads and load ratings (such as for scanning optical, mechanical, 
acoustic measurements). Other motor, threaded nut and spindle versions (>100 pieces) also enable 
simple, fast and low-cost system expansion.

Threaded nut

Material: PEEK black,  
for LS2018, LS2818, LS4118

Type
Thrust

(N)
Max. precision feed control

mm/sec.
Resolution

μm/step
Current

A/winding
Resistance

Ohm/winding
Weight

kg
Length "A"

mm

LS2018S0604-TR6X2 10 200 10.0 0.60 6.50 0.06 33.0

LS2818L1006-TR6X2 60 100 10.0 0.95 4.60 0.25 50.5

LS4118S1404-T6X1 200 20 5.0 1.40 2.00 0.20 31.0

LS4118S1404-T6X2 120 40 10.0 1.40 2.00 0.20 31.0

LS4118S1404-T5X5 80 100 25.00 1.40 2.00 0.20 31.0

Available power sizes (others on request)

----------------------------Data in full step-----------------------

All data refer to 1 half of the winding or unipolar!
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Linear actuators

Notes

L41

g Antirotational device for linear actuators L41

Twisting of the spindle must be prevented to achieve linear motion. If this is not ensured by the 
mechanical construction of the customer application, such as with spindle-fixed linear axes, the 
linear actuator with integrated anti-rotation device allows quick and low-cost realization of linear 
applications.
The standard stroke for the anti-rotation device available for the L41 series is 25 or 50 mm.

Other stroke heights are 

available on request.

Outline drawing (mm)

Order identifier: Housing

Type Stroke
"A"

Thread

AR-41-H-25 25 0.95

AR-41-H-50 50 1.40

Order identifier: Spindle

Type Stroke
"A"

Thread

AR-41-S-T6x1-25 25 T6 x 1

AR-41-S-T6x1-50 50 T6 x 1

AR-41-S-T6x2-25 25 T6 x 2

AR-41-S-T6x2-50 50 T6 x 2

AR-41-S-T5x5-25 25 T5 x 5

AR-41-S-T5x5-50 50 T5 x 5
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Linear actuators
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mechanical construction of the customer application, such as with spindle-fixed linear axes, the 
linear actuator with integrated anti-rotation device allows quick and low-cost realization of linear 
applications.
The standard stroke for the anti-rotation device available for the L41 series is 25 or 50 mm.

Other stroke heights are 

available on request.

Outline drawing (mm)

Order identifier: Housing

Type Stroke
"A"

Thread

AR-41-H-25 25 0.95

AR-41-H-50 50 1.40

Order identifier: Spindle

Type Stroke
"A"

Thread

AR-41-S-T6x1-25 25 T6 x 1

AR-41-S-T6x1-50 50 T6 x 1

AR-41-S-T6x2-25 25 T6 x 2

AR-41-S-T6x2-50 50 T6 x 2

AR-41-S-T5x5-25 25 T5 x 5

AR-41-S-T5x5-50 50 T5 x 5



88 89

Notes

g  Final output stages/Controller for 
stepper motors and BLDC motors
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Stepper motor drivers

g Compact microstep driver, SMC11

Input circuits

Outline drawing (mm)

g  Note: A charging capacitor of at least 4,700 μF (Z-K4700/50) must be provided 
on the supply voltage so that the admissible voltage is not exceeded during the 
braking process. The connection to the motor must not be disconnected during 
operation! If the power supply or motor is not correctly connected, this can dest-
roy the controller!

!

Input configuration, X1:

Input configuration, X2:

1= Operating voltage, VSS
2= Enable (L=active, H or open = disable)
3= Direction
4= Clock
5= Operating voltage (0 V GND)
6= Current drop

1= Phase A
2= Phase A\
3= Phase B
4= Phase B\

Operating voltage:  DC 12 V to 35 V
Max. phase current:  1.0 A/full step (1.25 A with cooling block)
   1.4 A/microstep (1.8 A with cooling block)
Current setting:  via potentiometer
Operating mode:   Bipolar
Operating mode:  Full (1/1), half, quarter, eighth step (preset)
Protection function: Overcurrent, overvoltage and overtemperature
Step frequency:   0 to 200 kHz
Current drop:  Switchable to 40%
Input signals:  0 V active (L< 0.8 V; 3.5 V < H < 6 V or open)
Temperature range: 0 to + 40°C
Connection type:   JST plug connector
Weight:   10 g
Mounting type:   2 boreholes on Ø 19.05 for M2.5 - mounted directly on stepper 

motor

Technical data

Step switching

Step mode J1 J2
1/1 step X X
1/2 step X
1/4 step X
1/8 or 1/16 step

Configuration:
The module is configured to 1/8 step in the factory.

Current setting

1.4 A (without cooling block)

Max. phase current: (microstep)

P1

P1

1.8 A (with cooling block only)

+5V +24V

Order number

SMC 11 -  2
1/16 step automatic current reduction

42

42
 

SMCI12

g SMCI12 positioning control

Inputs/Outputs (X11)

Pin Function*
1 GND
2 GND
3 Input 1
4 Input 2
5 Input 3
6 Input 4
7 Input 5
8 Input 6
9 Analog In

10 Output 1
11 Output 2
12 Output 3

Supply and communication (X12)

Pin Function*
1 GND
2 GND
3 RX-
4 RX+
5 TX-
6 TX+
7 GND
8 UB24VDC

Motor connection (X3)

Pin Function*
1 Motor coil A
2 Motor coil A\
3 Motor coil B
4 Motor coil B\

Operating voltage:  24 V DC
Phase current:   max. 2 A
Interface:  RS485, 4-wire
Operating mode:   Position, speed, flag position, clock direction, analog, joystick
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, 1/64
Step frequency:    16 kHz with a full step, corresponding multiples with a microstep 

(e.g. up to 1 MHz with 1/64)
Inputs:   6 digital inputs (TTL), 1 analog input +10/–10 V
Outputs:   3 open collector, 30 V / 0.5 A max.
Current reduction:  Adjustable 0 - 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to +40 °C

Technical data

Outline drawing (mm)

Order number

* from the perspective of the connected controller

Input circuits
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Stepper motor drivers

g Compact microstep driver, SMC11

Input circuits

Outline drawing (mm)

g  Note: A charging capacitor of at least 4,700 μF (Z-K4700/50) must be provided 
on the supply voltage so that the admissible voltage is not exceeded during the 
braking process. The connection to the motor must not be disconnected during 
operation! If the power supply or motor is not correctly connected, this can dest-
roy the controller!

!

Input configuration, X1:

Input configuration, X2:

1= Operating voltage, VSS
2= Enable (L=active, H or open = disable)
3= Direction
4= Clock
5= Operating voltage (0 V GND)
6= Current drop

1= Phase A
2= Phase A\
3= Phase B
4= Phase B\

Operating voltage:  DC 12 V to 35 V
Max. phase current:  1.0 A/full step (1.25 A with cooling block)
   1.4 A/microstep (1.8 A with cooling block)
Current setting:  via potentiometer
Operating mode:   Bipolar
Operating mode:  Full (1/1), half, quarter, eighth step (preset)
Protection function: Overcurrent, overvoltage and overtemperature
Step frequency:   0 to 200 kHz
Current drop:  Switchable to 40%
Input signals:  0 V active (L< 0.8 V; 3.5 V < H < 6 V or open)
Temperature range: 0 to + 40°C
Connection type:   JST plug connector
Weight:   10 g
Mounting type:   2 boreholes on Ø 19.05 for M2.5 - mounted directly on stepper 

motor

Technical data

Step switching

Step mode J1 J2
1/1 step X X
1/2 step X
1/4 step X
1/8 or 1/16 step

Configuration:
The module is configured to 1/8 step in the factory.

Current setting

1.4 A (without cooling block)

Max. phase current: (microstep)

P1

P1

1.8 A (with cooling block only)

+5V +24V

Order number

SMC 11 -  2
1/16 step automatic current reduction

42

42
 

SMCI12

g SMCI12 positioning control

Inputs/Outputs (X11)

Pin Function*
1 GND
2 GND
3 Input 1
4 Input 2
5 Input 3
6 Input 4
7 Input 5
8 Input 6
9 Analog In

10 Output 1
11 Output 2
12 Output 3

Supply and communication (X12)

Pin Function*
1 GND
2 GND
3 RX-
4 RX+
5 TX-
6 TX+
7 GND
8 UB24VDC

Motor connection (X3)

Pin Function*
1 Motor coil A
2 Motor coil A\
3 Motor coil B
4 Motor coil B\

Operating voltage:  24 V DC
Phase current:   max. 2 A
Interface:  RS485, 4-wire
Operating mode:   Position, speed, flag position, clock direction, analog, joystick
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, 1/64
Step frequency:    16 kHz with a full step, corresponding multiples with a microstep 

(e.g. up to 1 MHz with 1/64)
Inputs:   6 digital inputs (TTL), 1 analog input +10/–10 V
Outputs:   3 open collector, 30 V / 0.5 A max.
Current reduction:  Adjustable 0 - 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to +40 °C

Technical data

Outline drawing (mm)

Order number

* from the perspective of the connected controller

Input circuits
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Stepper motor drivers

g Closed Loop Positioning controller with encoder input, SMCI33

g  Note: A charging capacitor of at 
least 4,700 μF (Z-K4700/50) must be 
provided on the supply voltage so 
that the admissible voltage is not ex-
ceeded during the braking process.

!

Inputs/Outputs (X1)

Pin Function
1 Input1
2 Input2
3 Input3
4 Input4
5 Input5
6 Input6
7 Com
8 Output 1
9 Output 2

10 Output 3
11 Analogue In
12 GND

Encoder (X2)

Pin Funktion
1 +5V
2 CH-B
3 CH-A
4 INDEX
5 GND

Motor connection (X3)

Pin Function
1 Motor coil A
2 Motor coil A\
3 Motor coil B\
4 Motor coil B

Supply  (X4)

Pin Function
1 UB24-48V
2 GND

Operating voltage:  DC 24 to 48 V
Phase current:   Nominal current 2A, adjustable up to max. 3 A/phase
Interface:  RS485 or USB
Operating mode:   Position, speed, flag position, clock direction, analog, joystick
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, adaptive (1/128)
Step frequency:   0 to 50kHz in the clock/direction mode,
   0 to 25 kHz in all other modes
Inputs:   6 optocoupler inputs (5-24V) 
Outputs:   3 transistor outputs (open collector)
Position monitoring: Automatic error correction up to 0.9°
Current drop:  Adjustable 0- 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to + 40°C

* Phoenix connectors are included in the delivery.

Technical data

Outline drawing (mm)

X1-X4: Phoenix connectors
 Type MICRO COMBICON
X5:  Mini-USB, type B (SMCI32-1)
 Sub-D 9-pole (SMCI32-2)

Order number

SMCI33 -
1= USB
2= RS485

Input circuits

Optocoupler

SMCI33-2: RS485 (X5)

Pin Function
1 NC
2 RX+
3 +5V
4 TX+
5 N.C.
6 N.C.
7 RX-
8 GND
9 TX-

SMCI33-1: USB (X5)
USB standard

g Closed loop positioning controller with encoder input, SMCP33

Inputs/Outputs (X1)

Pin Function
1

GND
2
3

SUPPLY + UB
4
5

GND
6
7

MOTOR PHASE B\
8
9

MOTOR PHASE B
10
11

MOTOR PHASE A\
12
13

MOTOR PHASE A
14
15

GND
16
17 ENCODER INDEX
18 ENCODER CHANNEL A
19 ENCODER CHANNEL B
20 ENCODER +5 V
21 TEMP_MOTOR_1
22 OUTPUT BRAKE
23

OUTPUT BALLAST
24
25 RS485 RX-
26 RS485 RX+
27 RS485 TX-
28 RS485 TX+
29

GND
30
31 ANALOG INPUT 1 
32 ANALOG INPUT 2
33 INPUT 1
34 INPUT 2
35 INPUT 3
36 INPUT 4
37 INPUT 5
38 INPUT 6
39 INPUT 7
40 INPUT 8
41 OUTPUT 1
42 OUTPUT 2
43 OUTPUT 3
44 OUTPUT 4
45 OUTPUT 5
46 OUTPUT 6
47 OUTPUT 7
48 OUTPUT 8
49

GND
50
ALL GNDS INTERNALLY CONNECTED

Order number

SMCP33

Suitable evaluation/motherboard: 

SMCP33-EVA

Operating voltage:  DC 12 V to 48 V
Phase current:   Nominal current 2 A, adjustable up to max. 3 A/phase
Interface:  RS485, USB
Operating mode:    Position, speed, flag position, clock direction, analog, joystick 

torque mode
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, 1/64, adaptive (1/128 )
Step frequency:   0 to 50 kHz in the clock/direction mode,
   0 to 25 kHz in all other modes
Inputs:   8 inputs (5 V), 2 analog inputs
Outputs:   8 outputs
Position monitoring:  Automatic error correction to 0.9° only with optical encoder (e.g. 

HEDS5541 series)
Current reduction:  Adjustable 0 - 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to +40 °C

Technical data

Outline drawing (mm)

Input circuits

Mating plug/PCB holder EDAC type: 345-050-521-202 Mating plug
  345-220-088 Inline plug-in unit, short
  345-240-318 Encoding element between contact
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Stepper motor drivers

g Closed Loop Positioning controller with encoder input, SMCI33

g  Note: A charging capacitor of at 
least 4,700 μF (Z-K4700/50) must be 
provided on the supply voltage so 
that the admissible voltage is not ex-
ceeded during the braking process.

!

Inputs/Outputs (X1)

Pin Function
1 Input1
2 Input2
3 Input3
4 Input4
5 Input5
6 Input6
7 Com
8 Output 1
9 Output 2

10 Output 3
11 Analogue In
12 GND

Encoder (X2)

Pin Funktion
1 +5V
2 CH-B
3 CH-A
4 INDEX
5 GND

Motor connection (X3)

Pin Function
1 Motor coil A
2 Motor coil A\
3 Motor coil B\
4 Motor coil B

Supply  (X4)

Pin Function
1 UB24-48V
2 GND

Operating voltage:  DC 24 to 48 V
Phase current:   Nominal current 2A, adjustable up to max. 3 A/phase
Interface:  RS485 or USB
Operating mode:   Position, speed, flag position, clock direction, analog, joystick
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, adaptive (1/128)
Step frequency:   0 to 50kHz in the clock/direction mode,
   0 to 25 kHz in all other modes
Inputs:   6 optocoupler inputs (5-24V) 
Outputs:   3 transistor outputs (open collector)
Position monitoring: Automatic error correction up to 0.9°
Current drop:  Adjustable 0- 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to + 40°C

* Phoenix connectors are included in the delivery.

Technical data

Outline drawing (mm)

X1-X4: Phoenix connectors
 Type MICRO COMBICON
X5:  Mini-USB, type B (SMCI32-1)
 Sub-D 9-pole (SMCI32-2)

Order number

SMCI33 -
1= USB
2= RS485

Input circuits

Optocoupler

SMCI33-2: RS485 (X5)

Pin Function
1 NC
2 RX+
3 +5V
4 TX+
5 N.C.
6 N.C.
7 RX-
8 GND
9 TX-

SMCI33-1: USB (X5)
USB standard

g Closed loop positioning controller with encoder input, SMCP33

Inputs/Outputs (X1)

Pin Function
1

GND
2
3

SUPPLY + UB
4
5

GND
6
7

MOTOR PHASE B\
8
9

MOTOR PHASE B
10
11

MOTOR PHASE A\
12
13

MOTOR PHASE A
14
15

GND
16
17 ENCODER INDEX
18 ENCODER CHANNEL A
19 ENCODER CHANNEL B
20 ENCODER +5 V
21 TEMP_MOTOR_1
22 OUTPUT BRAKE
23

OUTPUT BALLAST
24
25 RS485 RX-
26 RS485 RX+
27 RS485 TX-
28 RS485 TX+
29

GND
30
31 ANALOG INPUT 1 
32 ANALOG INPUT 2
33 INPUT 1
34 INPUT 2
35 INPUT 3
36 INPUT 4
37 INPUT 5
38 INPUT 6
39 INPUT 7
40 INPUT 8
41 OUTPUT 1
42 OUTPUT 2
43 OUTPUT 3
44 OUTPUT 4
45 OUTPUT 5
46 OUTPUT 6
47 OUTPUT 7
48 OUTPUT 8
49

GND
50
ALL GNDS INTERNALLY CONNECTED

Order number

SMCP33

Suitable evaluation/motherboard: 

SMCP33-EVA

Operating voltage:  DC 12 V to 48 V
Phase current:   Nominal current 2 A, adjustable up to max. 3 A/phase
Interface:  RS485, USB
Operating mode:    Position, speed, flag position, clock direction, analog, joystick 

torque mode
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, 1/64, adaptive (1/128 )
Step frequency:   0 to 50 kHz in the clock/direction mode,
   0 to 25 kHz in all other modes
Inputs:   8 inputs (5 V), 2 analog inputs
Outputs:   8 outputs
Position monitoring:  Automatic error correction to 0.9° only with optical encoder (e.g. 

HEDS5541 series)
Current reduction:  Adjustable 0 - 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to +40 °C

Technical data

Outline drawing (mm)

Input circuits

Mating plug/PCB holder EDAC type: 345-050-521-202 Mating plug
  345-220-088 Inline plug-in unit, short
  345-240-318 Encoding element between contact
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g Closed loop positioning controller with encoder input, SMCI47-S

g  Note: A charging capacitor of at 
least 4,700 μF (Z-K4700/50) must be 
provided on the supply voltage so 
that the admissible voltage is not ex-
ceeded during the braking process.

!

Inputs/Outputs (X1)

Pin Function
1 Input1
2 Input2
3 Input3
4 Input4
5 Input5
6 Input6
7 Signal GND
8 Output 1
9 Output 2

10 Output 3
11 Analogue In
12 GND

SMCI47-S-2: CAN (X6)

Pin Function
1 NC
2 CAN low (CAN-)
3 CAN Ground (internally connected with pin 6)
4 NC
5 Shield
6 CAN Ground (internally connected with pin 3)
7 CAN high (CAN+)
8 NC

9
Supply Vcc to 30V 
(used for safety feature)

Brake (X2)

Pin Function
1 Brake connection:
2 GND

Supply (X5)

Pin Function
1 UB24-48V
2 GND

Encoder (X3)

Pin Function
1 +5V
2 CH-B
3 CH-A
4 INDEX
5 GND

Motor connection (X4)

Pin Function
1 Motor coil A
2 Motor coil A\
3 Motor coil B\
4 Motor coil B

Operating voltage:  DC 24 to 48 V
Phase current:   Nominal current 7.5A, adjustable to max. 11.25 A/phase
Interface:  RS485, CAN
Operating mode:   Position, speed, flag position, clock direction, analog, joystick
   CANOPEN: Profile position; Homing mode; Velocity mode
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, adaptive (1/128)
Step frequency:   0 to 50kHz in the clock/direction mode,
   0 to 25 kHz in all other modes
Inputs:   6 optocoupler inputs: (5V to 24 V)
Outputs:    3 transistor outputs (open collector) 1 output for brake mecha-

nism
Position monitoring: Automatic error correction up to 0.9°
Current drop:  Adjustable 0- 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to + 40°C

* Phoenix connectors are included in the delivery.

Technical data

Outline drawing (mm)

Order number

                   SMCI47-S-
2= RS485
3= CANOPEN

Input circuits

Optocoupler

Stepper motor drivers

SMCI35

g Closed loop positioning controller with encoder input, SMCI35

Inputs/Outputs (X4)

Pin Function*
1 Output 1
2 Input 6
3 Input 5
4 Input 4
5 Analog in 1
6 GND

Inputs/Outputs (X5)

Pin Function*
1 GND
2 Output 3
3 Output 2
4 Input 3
5 Input 2
6 Input 1

Communication (X1)

Pin Function*
1 GND
2 TX
3 RX

Encoder (X2)

Pin Function*
1 GND
2 CH-B
3 INDEX
4 CH-A
5 +5 V

Motor and supply (X3)

Pin Function*
1 Motor coil A
2 Motor coil A\
3 Motor coil B
4 Motor coil B\
5 UB 24-48 V
6 GND

Technical data

Operating voltage:  DC 24 - 48 V
Phase current:   max. 6 A
Interface:  TTL-RS232 (3.3 V)
Operating mode:   Position, speed, flag position, clock direction, analog, joystick
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, 1/64
Step frequency:    16 kHz with a full step, corresponding multiples with a microstep 

(e.g. up to 1 MHz with 1/64)
Inputs:   6 digital inputs (TTL), 1 analog input +10/–10 V
Outputs:   3 digital outputs (TTL)
Position monitoring: Yes, depending on the encoder
Current reduction:  Adjustable 0 - 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to +40 °C

Order number

Outline drawing (mm)

Input circuits

* from the perspective of the connected controller
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g Closed loop positioning controller with encoder input, SMCI47-S

g  Note: A charging capacitor of at 
least 4,700 μF (Z-K4700/50) must be 
provided on the supply voltage so 
that the admissible voltage is not ex-
ceeded during the braking process.

!

Inputs/Outputs (X1)

Pin Function
1 Input1
2 Input2
3 Input3
4 Input4
5 Input5
6 Input6
7 Signal GND
8 Output 1
9 Output 2

10 Output 3
11 Analogue In
12 GND

SMCI47-S-2: CAN (X6)

Pin Function
1 NC
2 CAN low (CAN-)
3 CAN Ground (internally connected with pin 6)
4 NC
5 Shield
6 CAN Ground (internally connected with pin 3)
7 CAN high (CAN+)
8 NC

9
Supply Vcc to 30V 
(used for safety feature)

Brake (X2)

Pin Function
1 Brake connection:
2 GND

Supply (X5)

Pin Function
1 UB24-48V
2 GND

Encoder (X3)

Pin Function
1 +5V
2 CH-B
3 CH-A
4 INDEX
5 GND

Motor connection (X4)

Pin Function
1 Motor coil A
2 Motor coil A\
3 Motor coil B\
4 Motor coil B

Operating voltage:  DC 24 to 48 V
Phase current:   Nominal current 7.5A, adjustable to max. 11.25 A/phase
Interface:  RS485, CAN
Operating mode:   Position, speed, flag position, clock direction, analog, joystick
   CANOPEN: Profile position; Homing mode; Velocity mode
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, adaptive (1/128)
Step frequency:   0 to 50kHz in the clock/direction mode,
   0 to 25 kHz in all other modes
Inputs:   6 optocoupler inputs: (5V to 24 V)
Outputs:    3 transistor outputs (open collector) 1 output for brake mecha-

nism
Position monitoring: Automatic error correction up to 0.9°
Current drop:  Adjustable 0- 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to + 40°C

* Phoenix connectors are included in the delivery.

Technical data

Outline drawing (mm)

Order number

                   SMCI47-S-
2= RS485
3= CANOPEN

Input circuits

Optocoupler

Stepper motor drivers

SMCI35

g Closed loop positioning controller with encoder input, SMCI35

Inputs/Outputs (X4)

Pin Function*
1 Output 1
2 Input 6
3 Input 5
4 Input 4
5 Analog in 1
6 GND

Inputs/Outputs (X5)

Pin Function*
1 GND
2 Output 3
3 Output 2
4 Input 3
5 Input 2
6 Input 1

Communication (X1)

Pin Function*
1 GND
2 TX
3 RX

Encoder (X2)

Pin Function*
1 GND
2 CH-B
3 INDEX
4 CH-A
5 +5 V

Motor and supply (X3)

Pin Function*
1 Motor coil A
2 Motor coil A\
3 Motor coil B
4 Motor coil B\
5 UB 24-48 V
6 GND

Technical data

Operating voltage:  DC 24 - 48 V
Phase current:   max. 6 A
Interface:  TTL-RS232 (3.3 V)
Operating mode:   Position, speed, flag position, clock direction, analog, joystick
Step resolution:  1/1, 1/2, 1/4, 1/5, 1/8, 1/10, 1/32, 1/64
Step frequency:    16 kHz with a full step, corresponding multiples with a microstep 

(e.g. up to 1 MHz with 1/64)
Inputs:   6 digital inputs (TTL), 1 analog input +10/–10 V
Outputs:   3 digital outputs (TTL)
Position monitoring: Yes, depending on the encoder
Current reduction:  Adjustable 0 - 100%
Protection circuit:   Overvoltage, undervoltage and heatsink temperature > 80 °C
Temperature range:  0 to +40 °C

Order number

Outline drawing (mm)

Input circuits

* from the perspective of the connected controller




