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1. Application� �� 
This document defines the specification for DC brushless motor  
developed for Nidec Motors and Actuators. 
���������������� ���� ��������������������� 
DC����������������� 
When the doubt is caused in the contents of the description,  
it is assumed to give priority to Japanese descriptions. 
�������������������������������� 
 

2. Ratings� �� 

No. Item �� Specification �� Note �� 

1 Rated voltage 

���� 

DC 24[V] 

 

- 

2 Minimum operating 

voltage 

������ 

DC 21.6[V] - 

3 Maximum operating 

voltage 

������ 

DC 26.4[V] - 

4 Type 

�� 

3 phases 6 poles brushless motor 

with 3 hall sensors. 

3� 6��������� 

- 

5 Rotation direction 

���� 

CW/CCW View from output shaft. 

������� 

6 Bearing type 

������ 

Sleeve bearing 

��������� 

- 

7 Motor posture 

����� 

Horizontal 

�� 

Output shaft 

��� 

8 Motor mass 

����� 

210[g]� Typ. - 
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3. Characteristics� �� 

� Characteristics should be specified at a temp. of 20 [�]�5[�], relative humidity 80[%]Max  

if it has no special instruction. 

  �������������������������20[�]�5[�]����80[%]��� 

 

 3-1. Electrical characteristics� ���� 

No. Item �� Specification �� Note �� 

1 Dielectric strength 

���� 

AC 600[V] 

1[sec] 

1[mA] 

Check between all shorted 
terminals and motor cover. 

��������� �� ������

���� 

2 Insulation resistance 

���� 

DC500[V] 

10[M�] Min. 

Check between all shorted 
terminals and motor cover. 

��������� �� ������

���� 

3 No load current 

����� 

0.36[A] Max. DC 24[V] 

Refer to T-I, T-N curve 

(Section11). 

11����������� 

4 No load speed 

������ 

4700�10%[min-1] DC 24[V] 

Refer to T-I, T-N curve 

(Section11). 

11����������� 
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3-2. Mechanical characteristics ���� 

No. Item �� Specification �� Note �� 

50[dB(A)] Max. DC24[V]� 

Rad. 30[cm] 

With no load. ���� 

Fix on sponge. ����� 

1 Noise 

�� 

 

 

 

 

 

 

 

 

 

2 Motor out line 

����� 

Refer to dwg No. 19808303** 

���� 19808303**� ��� 

- 

Sponge 

 

Motor 

 
Micro phone 

�������

Fig.3-1 Condition of measurement 
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4. Ambient condition ���� 

No. Item �� Specification �� Note �� 

1 Operating condition 
���� 

Dry bulb temp: -10�+50[�] 
����: -10�+50[�] 
Relative humidity: 0�90[%] 
����: 0�90[%] 
 

No condensation 
������ 
 

2 Storage condition 
���� 

Dry bulb temp: -10�+60[�] 
����: -10�+60[�] 
Relative humidity: 10�90[%] 
����: 10�90[%] 

No condensation 
������ 

 
5. Temperature ratings ���� 
� You should observe the following maximum temperature ratings,  
 by on-board actual equipment at maximum operating temperature.  
  ��������������������������������������� 
� You should measure the temperatures of each part and 
 confirm them to be in the maximum temperature ratings. 
  ������ Fig.5-1������������������������ 
 

No. Item� �� Specification� �� Note� �� 
1 Maximum permissive 

coil Temperature 
��������� 

115 [�] Refer to Fig.5-1 
� 5-1�� 

2 Maximum permissive  
IC surface temperature 
IC�������� 

110 [�] Refer to Fig.5-1 
� 5-1�� 

3 Maximum permissive 
FET temperature 
FET ������ 

110 [�] Refer to Fig.5-1 
� 5-1�� 

 
 
 
 
 
 
 
 
 

Fig.5-1 �������������������� 
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6. Circuit protection ������ 

No. Item �� Specification �� Note �� 

1 Current limit 

���� 

3[A] Typ Using PWM 

2 Thermal shutdown 

���� 

165[�]�20[�] 

(IC� temperature/Design 

specification) 

165[�]�20[�] 

(IC �� / ����) 

When the drive IC reaches the defined 

temperature, the motor current is 

automatically cut off. The highest rating 

temperature of IC is 150[�]. Component 

reliability can�t be ensured when motor is 

used in exceeded 150[�]. There is no 

guarantee of proper operation when thermal 

shutdown motor is reused. 

���� IC����������������

�������������IC�������

150[�]������������������

���������������������

���������������������

����� 

3 Motor lock protection 

�������� 

2[sec] �yp When the motor locks, the motor current is  

automatically cut off within the defined time. 

���������������������

����������� 

The motor restarts by power supply reset. 

������������ 

*No smoking or burning after locked rotor condition at rated voltage by using a specified drive circuit. 

*�������������������������������������������������� 
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7. Interface �������� 

Pin No. Signal name 

�� 

I/O Specification�  

�� 

Note 

�� 

20FG  

VOH 6[V] Max 

VOL 0.6[V] Max 

Maximum ratings 

of FG sink 

current 

FG����� 

������ 

3[mA] 

1 

The number of  

FG output pulse  

FG������ 

OUT 

20 Pulse/round 

20 ���/�� 

You need to pull up for FG terminal� ,�

so that the terminal is open-drain 

output. 

FG����������������

������������������� 

5V 

Input voltage 

range   

������ 

5[V] �10% - 

2 

Maximum ratings 

of input current 

����  

���� 

IN 

30[mA] - 

CW/CCW 

Input voltage 

range   

������ 

0[V] � 5[V] 

VIH 2.5[V] Min. 

3 

VIL 

IN 

1.0[V] Max. 

High  CW 

Low � CCW 
See from motor output. 

����������� 

PWM 

Input voltage 

range   

������ 

 

0[V] � 5[V] 

VIH VIH  2.5[V] Min 

4 

VIL 

IN 

VIL  1.0[V] Max 

- 

High  Motor ON  ��� �� 

Low� � Motor OFF ��� �� 
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ST/SP 

Input voltage 

range   

������ 

IN 0[V] � 5[V] 

VIH  2.5[V] Min. 

5 

VIL  1.0[V] Max. 

High � Motor Start ������� 

Low� � Motor Stop ������� 

6 GND IN Ground Ground 

7 Vm IN DC 24 [V] �10% Power supply 

 

Note� � Do not change CW/CCW input until motor has stopped completely. 

����   CW/CCW������������������������ 

      � If you change the CW/CCW signal during motor running, motor may have some damage or be 

destroyed. 

� � � � � � ���� CW/CCW������������������������������ 

      � For input function (CW/CCW,ST/SP), please follow the below procedure for motor start up/ stop.

����(CW/CCW���ST/SP����������������������� 

�������� 

      � Start up ������ 

� � � � � � 5[V] � Vm � Input signals. 
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8. Environmental test ���� 

No. Item �� Judgment �� Note �� 

1 High temperature test 

(Non-Operating) 

������(���) 

70[�]� 24 hours 

70[�]� 24���� 

2 Low temperature test 

(Non-Operating) 

������(���) 

-20[�]� 24 hours 

-20[�]� 24���� 

3 Shock� test 

(Non-Operating) 

����(���) 

98[m/s2] , 11[ms]  (1/2 sin wave) 

5 shocks per each 3 axis both directions 

98[m/s2] , 11[ms]  (����) 

���������� 5� 

4 Vibration test 

(Non-Operating) 

����(���) 

Meet section 3 after 

this test.  

3��������� 

24.5[m/s2] , 10�500[Hz] 

Traverse time is to be 10 minutes 

Operating time is to be 2 hours per each axis 

both directions 

24.5[m/s2] , 10�500[Hz] 

����: 10� 

����: ���������� 2�� 

9. Packing test ���� 

No. Item� �� Specification� �� Condition� �� 

1 Drop test 

���� 

Conform to�JIS-Z0200 Packing 

freights-General rules of testing� and 

�JIS-Z0202 Method of drop test for 

packaged freights�  

JIS-Z0200/Z0202 ����-�����

���/������������ 

Level ��60 [cm] free fall for 6 faces,3 

edges and one corner of package each 

one time. 

������� 60[cm]��6� 3� 1��

� 1������� 

Judgment� ��   

 

Meet section 3 after this test.  

3��������� 

Fig.9-1 Drop direction 
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10. Life� �� 

 10-1. Condition �� 

No. Item �� Life �� Note �� 

1 Continuous  

operating test 

������ 

5000[hrs.]MAX 

L10 

No load ��� 

Rated voltage ���� 

Normal temperature 20�5[�]� �� 20�5[�] 

  

 10-2. Judgment criterion of life ������ 

If the section 3-1 changes 20[%] from initial value, the motor is to be treated as defect motors.  

3-1����������20[%]������� 

If the motor can't meet section 3-2, the motor is to be treated as defect motors. 

3-2����������������� 

 

*This is a presumptive life time based on a similar model motor. 

 So, after motor's specification is decided, we will update this by the sample evaluation. 

*��������������������������������� 
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11. T-I,T-N curve� ����� 

�Refer to bellow T-I, T-N drawing. 

�T-I, T-N� �������� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig .11-1 T-I, T-N curve 

 
 
All performance mentioned here is correct as of Aug,2008. 

����2008� 8��������� 

Performance mentioned here is not the specification but the representative one. 

����������������������������� 

You should confirm whether there is a problem between operating time,  

operating interval and the temperature of each part on your using point or not.  

�������������������������������������������� 

If you have any question, please let our sales department know. 

���������������������������� 
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12. Black diagram of circuit  ������� 

� <Standard circuit example  �����> 
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13. Matters to be attended to design and handle ��������������� 
 Refer to dwg No.DSC58351** 

 ����������������DSC58351**���� 
 

14. Product safety  

� 14-1 Locked motor ����� 

�Not burning and smorking after locked rotor condition at rated voltage by using a specified drive circuit. 

���������������������������������������������������� 

 

� 14-2 Circuit� Protect ���� 

�This motor dose not have protect circuit for over voltage and connecting opposite terminal. So, don�t 

apply surge voltage such as over rated voltage and connect opposite terminal.  

��������������������������������������������������

������������������������ 

�Connect Zener diode of about 30[V] between power supply and GND when rotate the motor by outer 

power. 

������������������������GND�� 30[V]��������������������

�� 

�About power consumption of diode, measure power supply and voltage when rotate the motor by outer 

power, and reduce electric power. 

����������������������������������������������������

������������� 

�Recommended connection is as follows, but it isn�t guarantee performance  
�������������������������������������� 

 

 Fig.14-1 Recommended connection 

 

 

VM 24V   
Inside of 

motor 

 
Zener diode 
(30[V] Zener) 
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15. No fumigation treatment ������ 

Exposure of this product's bearing to corrosive gas may cause corrosion,  

which may affect the motor's characteristics and durability. 

��������������������������

�������������������������� 

Therefore, the motor's characteristics cannot be guaranteed if any wooden packing materials 

are fumigated together with packing boxes containing the product. 

����������������������������

��������������������������������������� 

Please check your transportation before mass production� 

������������������������ 
 
16. Change history  

Date Rev. No. Sheet Before After Design Approved

        
 


