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10mm Vibration Motor - 3.4mm Type
Shown on 6mm Isometric Grid

Product Data Sheet
Pico Vibe™

10mm Vibration Motor - 3.4mm Type

Model: 310-113

Ordering Information
The model number 310-113 fully defines the model, variant and additional features of the
product. Please quote this number when ordering.
For stocked types, testing and evaluation samples can be ordered directly through our
online store.

Datasheet Versions
It is our intention to provide our customers with the best information available to ensure
the successful integration between our products and your application. Therefore, our
publications will be updated and enhanced as improvements to the data and product
updates are introduced.
To obtain the most up-to-date version of this datasheet, please visit our website at:
www.precisionmicrodrives.com
The version number of this datasheet can be found on the bottom left hand corner of any
page of the datasheet and is referenced with an ascending R-number (e.g. R0002 is
newer than R0001). Please contact us if you require a copy of the engineering change
notice between revisions.

If you have any questions, suggestions or comments regarding this publication or need
technical assistance, please contact us via email at:
enquiries@precisionmicrodrives.com or call us on +44 (0) 1932 252 482

Key Features

Body Diameter: 10 mm

Body Length: 3.4 mm

Typical Operating
Current:

63 mA

Typical Power
Consumption:

190 mW

Typical Normalised
Amplitude:

1.4 G

Rated Voltage: 3 V

Rated Speed: 12,000 rpm

Lead Length: 100 mm

Lead Wire Gauge: 32 AWG

Typical Vibration Motor Performance Characteristics

 
   R0000  1 / 7 © 2012 Precision Microdrives Limited  

http://www.precisionmicrodrives.com/vibrating-vibrator-vibration-motors
http://www.precisionmicrodrives.com/vibrating-vibrator-vibration-motors
http://www.precisionmicrodrives.com
mailto:enquiries@precisionmicrodrives.com


310-113

Physical Specification

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Body Diameter Max body diameter or max face dimension where
non-circular

10 mm +/- 0.1 mm

Body Length Excl. shafts, leads and terminals 3.4 mm +/- 0.1 mm

Unit Weight  1.2 g

Construction Specification

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Motor Construction  Flat Coreless

Commutation  Precious Metal Brush

No. of Poles  6

Bearing Type  Sintered Bronze

Leads & Connectors Specification

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Lead Length Lead lengths defined as total length or between
motor and connector

100 mm +/- 2 mm

Lead Strip Length  1.5 mm +/- 0.5 mm

Lead Wire Gauge  32 AWG

Lead Configuration  Straight

Conformity Limits Specification

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Rated Voltage  3 V

Inertial Test Load Mass of standard test sled 100 g

Max. Start Current At rated voltage 105 mA

Max. Operating Voltage  3.8 V

Certified Start Voltage With the inertial test load 2.3 V

Rated Speed At rated voltage using the inertial test load 12,000 rpm +/- 2,500 rpm

Min. Vibration Amplitude Peak-to-peak value at rated voltage using the
inertial test load

1 G

Max. Operating Current At rated voltage using the inertial test load 75 mA
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310-113
Important: The characteristics of the motor is the typical operating parameters of the product. The data herein offers design guidance
information only and supplied batches are validated for conformity against the specifications on the previous page.

Typical Electrical Characteristics

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Typical Operating Current At rated voltage using the inertial test load 63 mA

Typical Power Consumption At rated voltage and load 190 mW

Typical Vibration Amplitude Peak-to-peak value at rated voltage using the
inertial test load

1.4 G

Typical Normalised Amplitude Peak-to-peak vibration amplitude normalised by
the inertial test load at rated voltage

1.4 G

Typical Vibration Efficiency At rated voltage using the inertial test load 7.3 G/W

Typical Max. Terminal
Resistance

 60 Ohm

Typical Max. Terminal
Inductance

 530 uH

Min. Insulation Resistance At 50V DC between motor terminal and case 10 MOhm

Typical Start Voltage With the inertial test load 1.6 V

Typical Start Current At rated voltage 105 mA

Typical Haptic Characteristics

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Typical Lag Time At rated voltage using the inertial test load 37 ms

Typical Rise Time At rated voltage using the inertial test load 92 ms

Typical Stop Time At rated voltage using the inertial test load 116 ms

Typical Active Brake Time Time taken from steady-state to 0.04 G under
inverse polarity at max. voltage

46 ms

Typical Mechanical Characteristics

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Typical Max. Mech. Noise  50 dB(A)

Environmental Characteristics

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Min. Operating Temp.  -20 Deg.C

Max. Operating Temp.  70 Deg.C

Min. Storage Temp.  -30 Deg.C

Max. Storage Temp.  80 Deg.C
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Typical Packing Conditions

PARAMETER CONDITIONS
SPECIFICATION

VALUE TOLERANCE

Carton Type  Boxed Trays
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310-113

Product Dimensional Specification
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Life Support Policy
PRECISION MICRODRIVES PRODUCTS ARE NOT AUTHORISED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF PRECISION MICRODRIVES LIMITED.
As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body, or
(b) support or sustain life, and whose failure to perform when
properly used in accordance with instructions for use provided
in the labeling, can be reasonably expected to result in a
significant injury to the user.

  2. A critical component is any component of a life support
device or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or
system, or to affect its safety or effectiveness.

 

Precision Microdrives Limited Tel: +44 (0) 1932 252482
Fax: +44 (0) 1932 325353

Email: enquiries@precisionmicrodrives.com
Web: www.precisionmicrodrives.com

Registered in England and Wales No. 5114621
VAT registration. GB 900 1238 84

Canterbury Court, 1-3 Brixton Road
London
SW9 6DE
United Kingdom
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310-113
Vibration Fundamental Theory
A more in-depth guidance can be found on our website www.precisionmicrodrives.com. This section covers fundamental theory and
useful equations.

In illustration above, the motor is orientated to vibrate in the X and Y planes. As the eccentric mass rotates, it experiences a
centripetal force, which in turn exerts a centrifugal force on the sled. The diagram to the right shows the simplified
1-dimensional (DOF) rotating unbalance spring-damper model which approximates an object excited by a vibration motor.

The formulas below describe the motion and generated force based on this model:
 and 

where
 is the sled acceleration
 is the sled velocity
 is the sled displacement from equilibrium
 is the non-eccentric mass including the sled and motor

 is the linear damping constant
 is the stiffness equivalent of the system

 is the force magnitude generated by the rotating unbalance
 is the mass of the eccentric weight

 is the eccentricity (centre of gravity offset from motor shaft axis) 
 is the rotational angular frequency of the eccentric mass in rad/s

and the motor frequency is:

The vibration response of an object being driven by an oscillating force using this general vibration model is significantly affected by
the mass, damping and spring rate characteristic for every application. For a steady-state condition; after the system vibration has
settled to a constant vibration, the displacement amplitude of the vibrating body can be approximated with the following formula:

where
 is the angular frequency at resonance of the system

 is the damping ratio of the system (<1 for underdamped, >1 for overdamped)

The chart on the right shows the vibration response
from the model with different damping ratios and
across the frequency range. The response is
influenced greatly at resonance where the frequency
ratio is 1.

The excitation required to drive the vibration at
steady-state is balanced by the energy lost from the
system through damping. With damping present, the
force-displacement relationship will represent a
hysteresis loop proportional to the energy lost per
cycle.

Based on an idealised viscous damping model, the
energy dissipated per cycle can be simplified to the
following formula:

where
 is the equivalent damping loss factor

 is the energy dissipated per cycle

 and the power is:
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310-113
Typical Approximate Values

Material Approximate Loss Factor

Metals <0.001

ABS 0.01-0.02

PA 0.03

Neoprene 0.1

Butyl Rubber 0.4

The formulas from the previous page is based on a simplified
theoretical model of the behaviour of a discreet object under the
influence of an oscillating force similar to a vibration motor. The
practical use of these forumlas to estimate the performance of our vibration
motors requires key unique characteristics from your application.

The table on the right shows a few typical values for the loss factor
for various materials as a guidance for materials which are
transmitting the vibration from the vibrating motor. Damping ratios of
vibration isolated systems typically vary from 0.05 to 0.3 depending on the
application. The stiffness of the system is the force per unit displacement
(N/m) of the vibrating system.

Understanding Vibration Specifications
The testing sled shown on the previous page shows a simplified view of one of our calibrated vibration test-sled that we use to
produce the typical figures printed in this datasheet. The vibration motor is secured to a sled of known weight and a circuit board
containing a calibrated accelerometer and preamplifier, feeds test signals into one of our computer controlled testing suites. Our
software and QA process check these figures against the conformity limits, as well as producing typical values.

In order to characterise the different vibration motors with
representative performance values, the testing platform is designed
with a very low resonance frequency and damping. The low
resonance frequency allows the motors to be tested without
significant impact from the resonance response of the system.

The area shown on the chart on the right indicates the ideal test area
for characterising the motor. The test frequency should be greater
than double the system frequency.

Using this set up, the governing model can be simplified for the test
condition as follows:

where
 is the total system mass (eccentric mass << total mass)

 is the vibration acceleration (peak-to-peak) in 'G's
 is a motor specific constant (mass of the eccentric weight x eccentricity)
 is the motor speed in rad/s
 is the standard gravity (9.807)

Products are QA passed if they meet the conformity limits (both electrical and
mechanical) shown on page 2 of this datasheet. Typical values, shown on page 3 of
this datasheet can vary between manufacturing batches and operating conditions,
and should only be used as guidance.

The minimum level of vibration which most healthy humans can perceive on naked
skin is 0.04 G . Since the force that the vibration motor generates at a given speed is
fixed, increasing the mass of the vibrated object will decrease the net acceleration,
and reduce the chance of it being perceived. Ergo, larger devices require larger
vibration motors. Additionally, the vibration energy dissipated from the vibrating body
is balanced by the excitation energy from the motor. Consider that a motor which is
tightly clamped to a hard surface, e.g. a desk, will draw less current than a motor
that is held by hand. In the latter, the vibration energy dissipated is higher than the
desk and the current draw for the desk-clamped motor would be typically half or a
third that of the hand held motor.

The typical values presented include time constants taken for the vibration motor to
start and stop. These can be useful to consider, as a pulsing vibration is generally
perceived to be more effective at attracting attention than constant vibration. These
time constants determine the practical limits of the pulsing frequency. Some
applications can also benefit from modulated vibration where one varies the drive
signal (e.g. pulse-width-modulation) in such a way to create an amplitude-modulated
vibration, as shown right. This oscilloscope plot was taken from a massager which
we designed, and the PWM signal was generated from a sine look-up table inside a
microcontroller. The drive circuit used by this application is typical and shown right. It
consists of a high-side MOSFET driven by a microcontroller and a Schottky diode
across the meter to offer protection from the motor's inductive element.
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