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1. Scope
DC

This document specifies DC Brushless motor Blower Unit for vacuum cleaner.

2. Manufacturer

No
ITEMS SPECIFICATION

1
Manufacturing factory Nidec Zhejiang Corporation

2
Country of manufacture People

3
Street address

The Cross of Huanbei Second Road N.and Pinghu Dadao Highway E., 
Pinghu Economic Development Zone, Pinghu City, Zhejiang Prov., 
314200 The People's Republic of China

3. Specification

No
ITEMS SPECIFICATION NOTE

1
Phases Poles

3 2
3Phases 2Poles

2
Control method

3 PWM duty
3Phase,PWM drive

3
Rated voltage

DC 21.6 V

4
Minimum operation voltage

DC 14 V

5
Maximum operation voltage

DC 27 V

6
Motor insulation class

B ( )
Class B (Between winding and insulator)

7
Direction of rotation

CCW
Main direction CCW When viewed from the impeller

8
Bearing type Ball bearing 

9
Unit assembly weight

240 g Max
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4. Characteristics
4-1. Electrical characteristics

No
ITEMS SPECIFICATION NOTE

1
Dielectric strength

AC600 V 1 sec
5.0 mA

Leakage current 5 [mA] Max. 
at AC600 [V] and 1 [sec]

Measure between the motor coil and the 
motor case

50 Hz or 60 Hz
Frequency 50 [Hz] or 60 [Hz]

Except for the drive circuit
2

Insulation resistance
DC500 V 50
500 [VDC],5 Measured between the motor coil and the 

motor case
3

Capacitor leak current
EN OFF 4 s
8.0 mA
EN OFF after 4seconds,
8.0[mA] less 
2
20 µA
(20[µA] )
It is supposed that the leak 
current after 2minutes is about 
20[µA](capacitor actual value).

4-2. Mechanical characteristics

No
ITEMS SPECIFICATION NOTE

1
Noise

90 dB(A) MAX DC21.6 V Duty100%

1 m
21.6 [VDC], Duty100%, Free air, Output shaft 
horizontal, On the sponge, and microphone 
distance 1 [m] from motor top surface

1
As shown in Fig1

1 
Fig1. Noise measurement

Downloaded From  Oneyac.com

https://www.oneyac.com


Confidential
DO NOT COPY AND/OR DISTRIBUTE 
this material without prior written consent of Nidec

SPECIFICATION FOR DC BRUSHLESS MOTOR

Sheet 4 of 13

NIDEC CORPORATION

2
Abnormal noise

DC 14 V DC 27 V

Abnormal sound shall not generate at the condition of inlet open to nearly 
sealed, and at the range of (14[VDC] 27[VDC]).
The gyro noise should not be generated.

Abnormal sound shall not generate at start-up and stop.
( )
If problems occur, it shall be determined separately and managed by boundary 
sample.

3 1
(Vibration at 1st 
frequency of rotaion)

50 m/s2 Max DC 21.6 V Duty100% 

21.6 [VDC], Duty100%, Free air, Outside of 
the motor case, Measured on the sponge.

2 As shown in Fig2

2 Fig2. Vibration measurement
4 PQ

PQ characteristics
150W Duty97%

150±7% W
Input power
Orifice 13 mm

DC21.6 V Orifice13 mm
21.6[VDC], Orifice13[mm]
IEC
IEC standard

25±5 1013±40 hPa
Temperature : 25±5 [ ], 
Atmospheric pressure : 1013±40 [hPa]

10 % 85 %
Humidity : 10 [%] ~ 85 [%]

66 W Min 
Suction power
Orifice 13 mm
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4-3. 150W PQ Input Power 150W PQ Charactaristic Curve

1.0
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8.1
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31.7
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5. Ambient condition

No
ITEMS SPECIFICATION NOTE

1
Operating condition

0 +40
10 % 93 %

Dry bulb temp:0 [ ] ~ +40 [ ]
Relative humidity:10 [%] ~ 93 [%]

No condensation

2
Storage condition

-20 +70
10 % 93 %

Dry bulb temp:-20 [ ] ~ +70 [ ]
Relative humidity:10 [%] ~ 93 [%]

No condensation

3
Storage period

6
Within 6 months No condensation

6. Temperature condition

At the condition of vacuum cleaner and max operation temperature, please keep the motor temperature under 
following max temperature rating.

No
ITEMS SPECIFICATION NOTE

1
Maximum permissive 
coil surface temperature

135 MAX 40
or (

)
40 [ ]environment, Assembled inside 

vacuum cleaner, inlet sealed or just before 
operation of protection device.
(Or, mount an orifice, which correspond to 
that loading, on the motor alone.)

2 FET
Maximum permissive FET 
surface temperature

120 MAX

7. Circuit protection function
Control specification 3PTMP22X002

This complies with the system control specification 3PTMP22X002.
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8. Interface
8-1. Connector HA1251-4A-S( )

PIN NO. I/O SIGNAL SPECIFICATION NOTE

1 IN EN DC0 V ~DC 5.5 V

Input voltage range 0 V ~ 5.5 V

VIH 4.0 V Min.

VIL 0.5 V Max.

-

2 IN PWM PWM duty

Power command signal by PWM duty

Input wave form : Square wave

Duty 0 % ~ 100 %

Duty range: 0[%] ~ 100[%]

DC 0 V ~DC 5.5 V

Input voltage range : 0[VDC] ~ 5.5[DCV]

0.5 ~ 1.5 K Hz

Input frequency : 0.5 ~ 1.5 K[Hz]

VIH 4.0[VDC]Min.

VIL 0.5[VDC]Max.

-

3 OUT FG VOH 5.5[VDC]max 4.0[VDC]min.

VOL 0.5[VDC]max

FG[Hz]

=Speed[rpm]/60

4 - GND Signal GND -

8-2. Terminal None Rev.A

Wire color I/O SIGNAL SPECIFICATION NOTE

Red IN VM
Battery voltage supply

-

8-3. Terminal None  Rev.A

Wire color I/O SIGNAL SPECIFICATION NOTE

Black IN GND Power GND -
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)

VBAT

VBAT 10A

10A

VBAT

5 VBAT

caution)

When the battery is connected, applying a steep VBAT and/or the incorrect energization sequence may cause 

deterioration of motor characteristics or failure.

Therefore, please note the following points when using.

When applying VBAT to the motor, consider and adjust VBAT so that the inrush current is 10A or less.

If the inrush current exceeds 10A, please contact us.

When starting the motor, please apply VBAT, each input signal, and the drive signal in this order.

When stopping the motor, please turn off the drive signal firstly. 
And after 5 seconds turn off each input signal and VBAT in this order.

8-4. Equivalent circuit diagram
8-4-1.PWM

8-4-2.FG

  

100pF
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8-4-3.EN

8-4-4 Circuit block diagram
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9. Life test

No
ITEMS CONDITION CRITERION

1
Continuous 
operating test

13 mm Duty100%
motor alone orifice diameter : 13[mm],
Duty100%

DC21.6 V
Rated voltage : 21.6[VDC]

Environmental temperature: At normal 
temperature

Motor posture : Output shaft horizontal

300 h 10%

After 300 [h] characteristic deviation 
shall be less than 10% and there 
shall be no abnormal vibration.
300 h ,

After 300 [h] there is no abnormal.
After life test, there shall be no 
smoke or fire in any part.

2 1
Intermittent 
operating test

13 mm Duty100%
motor alone orifice diameter : 13[mm]
Duty100%

DC21.6 V
Rated voltage : 21.6 [VDC]

Environmental temperature : At normal 
temperature
on 14.5
off 0.5
on time : 14.5 [min]
off time : 0.5 [min]

Motor posture : Output shaft horizontal

800 h ( )

Shall operate for more than 800
[h](total) without abnormal.

,
No destruction of impeller or magnet 
shall be accepted.

3 2
Intermittent 
operating test

6.5 mm Duty100%
motor alone orifice diameter : 13[mm]
Duty100%

DC21.6 V
Rated voltage : 21.6 [VDC]

Environmental temperature : At normal 
temperature
on 6
off 4
on time : 6 [sec]
off time : 4 [sec]

Motor posture : Output shaft horizontal

75000rpm 77000rpm
30000 cycle ( )

Shall operate for more than 30000
[cycle](total) At rotation speeds of 
75000 rpm to 76000 rpm without 
abnormal.

,
No destruction of impeller or magnet 
shall be accepted.

10. Accompanying drawing
10-1. K9810135***

  Outline drawing Refer to drawing No. K9810135***
10-2. K9810136***
    Material drawing Refer to drawing No. K9810136***
10-3. K9810137***

Packing specification Refer to drawing No. K9810137***
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11. Usage notification
11-1.

In case a motor is dropped or subjected to big impact, that motor is considered out of warranty even if its 
operation is normal.

11-2. PL( )

The motor is considered to be assembled in final product. The motor does not have warning mark according to 
PL (Product Liability) law.
Please notify in case the warning mark is required.

11-3.

In case the motor is used under an environment that metal particle, metal dust, vapor, water drop or excess 
amount of dust which has risk of short circuit could enter into motor or PCB, it is considered out of warranty.

11-4.
OFF

The power supply and signal lines (interface) must not be connected or disconnected while the circuit is 
operating or stopped.
Plugging in and out of connector to the motor shall be conducted after power off and rotation stop.
In case it is conducted during operation or rotation, there may be a risk of driver circuit damage or non-operation 
of motor.

11-5.

Operation error due to noise, surge, or instant power outage, or influence to external due to circuit damage or 
conducted emission shall be evaluated in your final product. For model with long lead wire, influence of noise 
and others shall be well-considered.

11-6.

If the motor is rotated by external force, there is a risk of damage due to electric generation phenomenon.
Please consider a mechanism that high rotation by external force does not occur.

11-7. (H2S SO2 NO2 Cl2 ) (
)

Please do not use the motor under environment of hazardous gas or where substance which generates 
hazardous gas exist, including but not limited to corrosive gas (ex: H2S SO2 NO2 Cl2)

11-8.
Please do not storage the motor under environment of above corrosive gas or hazardous gas, or environment 
beyond storage condition.

11-9.

Usage beyond the range specified in the specification is considered out of warranty. Please notify separately in 
case the motor is used beyond the described range due to specification change of the final product, or others
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11-10.

Please notify in advance in case there is an item which needs to be agreed other than those described in the 
specifications. No notification is considered that there is no failure which occurs when the motor is 
assembled in your final product and the motor will be delivered according to Nidec standards.

11-11.

Even if the motor itself satisfies the performance, the characteristics may vary due to influence of final 
product. Final judgment of matching with the final product is requested to be made by your company.

11-12.
Whole or partial of the product is prohibited to be used for military affairs

11-13.
Any use for other than prescribed purposes is also out of the warranty range

11-14.
In case of failure, it shall be solved by discussion of both parties according to description of the specification.

11-15.
Any question which is not described in the specification shall be solved by conscience discussion of both 
parties.

11-16.
Please do not disclose this specification to third party.

11-17.

During operation, please do not press fan cover strongly. Otherwise, it may cause the impeller lock.

11-18.

This motor doesn protection by FUSE. Please be careful not to apply a voltage exceeding the 
maximum operation voltage or apply a voltage due to reverse or incorrect connection.

11-19.

The specification is described by Japanese and English. Both are equivalently effective. In case there is 
conflict between the two languages, Japanese take precedence.
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12. Responsibility

When changing the specification, the material, the manufacturing place, the manufacturing process
and the management system of this product and so on, confirm there is no influence in the quality reliability.
After presenting the reliability test data, at meantime we will provide the documents to 

.

13. Change history  
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1.1

This document defines the functional software motor control specifications for the blower motor 

of 11W704UD20.

Fig. 2-1 System Diagram

GND

Downloaded From  Oneyac.com

https://www.oneyac.com


Specification No. 3PTMP22X002

LDE165-2

Confidential

3.1

ODSS.STSP10V0

The motor shall be started when the Motor Enable Signal is input 5[V] AND 

the PWM Signal on duty is >= typ.6 [%].

ODSS.STSP20V0

The motor shall be stopped when the Motor Enable Signal is input 0[V] OR 

the PWM Signal on duty is <= typ.4 [%].

3.2

ODSS.MOTSPDLIM10V0

The motor speed is controlled up to typ.100,000[min - 1].
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3.3

ODSS.MOTCTRL10V0

The motor input power changes with the PWM Signal duty ratio.  

Refer below figure:

Since PWM Duty 3-7% is within the hysteresis range, please do not set PWM Duty within 

this range. The PWM signal threshold for motor stop to drive is 6% (nominal value).

3.4

ODSS.FG10V0

The motor rotation signal (FG) shall be output as square-wave while motor is working. 

The motor speed can be calculated by below formula.

Motor Speed [min ] = Motor rotation signal [Hz] × 60
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3.5

Motor Start up

Detection Interval ODSS.START10V0

The Motor Start up fault condition shall be monitored in the motor start up.

Detection Condition ODSS.START20V0

The Motor Start up fault condition shall be detected if the motor start up is failed 

continuously for 3 times.

Detection Action ODSS.START30V0

When the Motor Start up fault condition is detected, the motor controller shall 

immediately stop attempting to drive the motor.

Recovery Condition ODSS.START40V0

Recovery from the Motor Start up fault condition shall be made only after a system 

reset.

Over Temperature

Detection Interval ODSS.OVERTMP10V0

The Over Temperature fault condition shall be monitored all the time.

Detection Condition ODSS.OVERTMP20V0

The Over Temperature fault condition shall be detected if the detected temperature 

of thermistor is > typ.105 [deg C].

Detection Action ODSS.OVERTMP30V0

When the Over Temperature fault condition is detected, the motor controller shall 

gradually stop attempting to drive the motor.

Recovery Condition ODSS.OVERTMP40V0

Recovery from the Over Temperature fault condition shall be made only after a 

system reset.
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High Battery Voltage

Detection Interval ODSS.H_VOL10V0

The High Battery Voltage fault condition shall be monitored all the time.

Detection Condition ODSS.H_VOL20V0

The High Battery Voltage fault condition shall be detected if the battery voltage 

is >= typ.29 [V].

Detection Action ODSS.H_VOL30V0

When the High Battery Voltage fault condition is detected, the motor controller 

shall gradually stop attempting to drive the motor.

Recovery Condition ODSS.H_VOL40V0

Recovery from the High Battery Voltage fault condition shall be made if the 

battery voltage is <= typ.28 [V].
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Low Battery Voltage

Detection Interval ODSS.L_VOL10V0

The Low Battery Voltage fault condition shall be monitored all the time.

Detection Condition ODSS.L_VOL20V0

The Low Battery Voltage fault condition shall be detected if the battery voltage is 

<= typ.12 [V].

Detection Action ODSS.L_VOL30V0

When the Low Battery Voltage fault condition is detected, the motor controller 

shall immediately stop attempting to drive the motor.

Recovery Condition ODSS.L_VOL40V0

Recovery from the Low Battery Voltage fault condition shall be made if the 

battery voltage is >= typ.13 [V].
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Over Motor Speed    

Detection Interval ODSS.OVERSPD10V0

The Over Motor Speed fault condition shall be monitored when the motor works.

Detection Condition ODSS.OVERSPD20V0

The Over Motor Speed fault condition shall be detected if the detected. 

When the voltage is 21.6V motor speed is >= typ.79000 [min-1] at 150W

continuously for 4 [s].

Detection Action ODSS.OVERSPD30V0

When the Over Motor Speed fault condition is detected, the motor controller shall 

gradually stop attempting to drive the motor.

Recovery Condition ODSS.OVERSPD40V0

Recovery from the Over Motor Speed fault condition shall be made only after a 

system reset.
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3.6

ODSS.DIAGFIO10V0
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单击下面可查看定价，库存，交付和生命周期等信息
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