
LabGenius IM20XX Series Datasheet V2501

0

IM20XX

VIBRATION CONTROLLLER

Technical Specifications

-- IM20XXSeries



LabGenius IM20XX Series Datasheet V2501

1

Overview

The IM20XX series vibration controller features a high-performance floating-point DSP and ARM9 dual-core

architecture paired with low-noise, low-power circuit design. This configuration enables high-speed data acquisition,

real-time analysis, precise vibration control, and high-throughput communication. Its built-in 32-bit ADC/DAC module,

integrated with an analog anti-aliasing filter and a 160 dB/Oct linear-phase digital filter, effectively suppresses signal

aliasing and eliminates phase distortion, ensuring reliable control accuracy.

The IM20XX controller is designed for controlling both electro-dynamic and servo-hydraulic shakers, providing a

comprehensive suite of vibration testing functions. It accurately replicates diverse complex vibration environments

experienced by products during transportation, such as wideband random vibration, transient impact, and sine sweep.

This capability allows test engineers to thoroughly evaluate the effects of external excitation and vibration environments

on the performance and reliability of products under test.

Features

Rich Interface

The system offers 2 to 16 input channels and 1 to 4 output channels, with support for multi-controller synchronous

cascading to expand channel capacity. Input channels can be independently configured in control, monitoring, or

disabled modes, while output channels operate in drive, COA, or disabled modes. The rear-panel digital I/O interface

enables triggering of test boxes, and input terminals support voltage, charge, IEEE, and TEDS sensors.

High Performance

A 32-bit floating-point 456 MHz DSP processor paired with 32-bit ADC/DAC modules implements analog anti-aliasing
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filters and 160 dB/Oct linear-phase digital filters, while featuring single-ended impedance of 1 MΩ and differential

impedance of 2 MΩ to effectively suppress aliasing and phase distortion, ensuring reliable control quality.

Real-time Loop-control

An advanced distributed architecture executes loop control via real-time algorithms, with the PC decoupled from the

control loop to guarantee real-time performance and operational stability.

Enhanced Safety Assurance

An emergency stop button is incorporated, while the system performs pre-test evaluation of experimental

parameters against shaker limits and enforces safety protection protocols, including tolerance thresholds, interlock

protection, and channel restrictions.

Multiple Application

The system supports post-deployment upgrades of vibration control modules and even expands to data acquisition,

acoustic measurement, and modal analysis functionalities, enabling diverse environmental tests and multifunctional

applications on a single device.

Remote Monitoring

A test status indicator light provides local visibility, while web-based remote control and monitoring from multiple

locations are enabled, with cascaded recovery support for abnormal interrupts.

CAN Communication

The hardware I/O port integrates a dedicated CAN interface for communication with temperature/humidity chambers,

battery simulators, impedance analyzers, etc., thereby forming a closed-loop safety circuit, while the software natively

supports the CAN protocol to enable direct data exchange with intelligent peripherals.

Reports and Engineering

Equipped with alarm prompts and recommended solutions; Support automatic reporting function.

The storage function of experimental engineering files allows offline browsing of historical experimental result graphs

and data.

Multilingual System

A unified interface design ensures operational simplicity across all experimental functions, with multilingual software

(Chinese/English/Russian) supporting on-the-fly language switching.

Models and Ordering Information

Model IM2002C IM2004C IM2008C IM2016C

Hardware Params

Input Channels 2 4 8 16

Output Channels 1 Drive & 1 COLA 1 Drive & 3 COLA
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Digital I/O 8 digital inputs and 8 digital outputs.

Sensor Compatible Voltage, IEPE, Charge, TEDS

Communication Fast Ethernet

AD/DA 32 bit

Input Impedance Single-ended 1MΩ, differential 2MΩ

Software Configuration

Sine    

Sweep, Dwell    

Step Sine    

THD    

Random    

Kurtosis Control    

Burst Random /   

FDS /   

Classical Shock    

RSTD    

SRS /   

TTH /   

Replication /   

Superposition Control /   

Sine on Random (SOR) /   

Random on Random (ROR) /   

Sine on Random on Random (SOROR) /   

Multi-Sine (SOS) /   

General Params

Electrical
Power Supply (85-264) VAC, (120-373) VDC, (47-63) Hz

Power Consumption 30W

Mechanical

Dimension

(W*D*H, mm)
432*246*45 346*246*45

Weight 2.17KG 2.65KG 2.87KG

Environmental

Temperature 0 to 40℃

Humidity 20% to 90% RH non-condensing

Regulatory Compliance According to EN 61010-1:2010, EN 61326-1:2013

Operating System Windows 7/10/11, 32bit or 64bit

Note: indicates optional software functions.

 indicates that basic functions come with this function after being selected.

/ indicates that software functions are not optional.
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Hardware

The IM20XX series hardware devices (including

IM2002C, IM2004C, IM2008C, and IM2016C) have rich

interfaces and a large number of channels, making them

suitable for places that do not require frequent movement

and require a large number of acquisition and control

channels.

Parameters:

IN OUT

Channels

2 ( IM2002C )

4 ( IM2004C )

8 ( IM2008C )

16 ( IM2016C )

Channels

2 ( IM2002C,

IM2004C,

IM2008C )

4 ( IM2016C )

Connectors BNC Connectors BNC

AD 32 bit DA 32 bit

Range ±10 V, ±1 V, ±100 mV Voltage Range ±10 V

Impedance Single-ended 1MΩ, differential 2MΩ Impedance Less than 50 Ω

Max. Input ± 36 Vpk Load Max.30 mA

Dynamic Range 120 dB FS Dynamic Range 110 dB

Frequency Indication Error ± 0.05 Hz (f <100 Hz) ± 0.05% (f >100 Hz)

Harmonic Distortion <-95 dB @1 kHz

Channel Match Amplitude ±0.05 dB Phase ±0.5 Degree

Sampling Rate Up to 192 kHz

Sensor Compatible Voltage, IEPE, Charge, TEDS

Filtering Anti-aliasing filter and 160 dB/Oct linear digital filter, 0.5 Hz analog high-pass filter

OTHER

Communication Fast Ethernet

CAN Support

RS485 Support

Digital I/O
8 digital inputs and 8 digital outputs. Supporting interface functionality for linkage with third-party

devices such humidity chambers
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Software

LabGenius vibration control software is a powerful solution compatible with various testing machines, including

electrodynamic and servo-hydraulic shakers. It supports control of acceleration, velocity, displacement, angular

acceleration, angular velocity, angular displacement, and force, meeting diverse international and domestic testing

standards. The software offers on-demand functional module configuration to simulate varied vibration environments,

assessing product vibration impact and ensuring high performance, quality, and reliability.

Main Software Modules:

(1) Sine (2) Random

(3) Classical Shock (4) RSTD

(5) SOS (6) SOR

(7) ROR (8) SOROR

(9) TTH (10) SRS

(11) Replication
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Sine
The sine test can control the shaker to achieve fixed frequency (dwell), sweep frequency and other vibration tests.

The control algorithm adopts tracking filtering amplitude and phase detection algorithms, which can achieve accurate

feedback of control signals and real-time closed-loop control. It has the function of manually adjusting frequency and

excitation force.

Technical Indicator

Control Strategy Single，Weighting，Maximum，Minimum，Vector Control

Control Type
Velocity，Acceleration，Displacement，Force，Angular Acceleration，Angular Velocity，Angular

Displacement

Control accuracy ±1dB

Frequency range 1Hz-10kHz

Points 256, 512, 1024, 2048, 4096, 8192

Dynamic range 95dB

Closed loop time 10ms

Compression ratio Self-adaption or customize

Amplitude probing technique Self-adapting tracking filter

Wave form distortion <0.3%

Frequency resolution 0.01%

Sweep mode Dwell、linear and log

Sweep rate Linear sweep：0~6000Hz/min Log sweep：0~100 Oct/min

COLA Constant amplitude sine, DC

THD Distortion analysis function supports either harmonic analysis or fundamental suppression
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calculation methods, with a customizable number of harmonics.

Profile

Edit profile Support user-defined profile and provide table editing. Create Profile by Percent.

Load profile Support General, Standard, and Signal profiles, and includes common standard profile databases.

Const profile Acceleration, velocity, displacement

Crossover frequency Auto calculated. Supports previewing profile and show all data

Limit type dB or %

Schedule

Event
Sweep, Dwell, Pause, Report, DIO Output, Stepped Sine, Save All Signals, Loop Start, Loop End,

Humiture Control, Linkage Control

Segment sweep
The system enables more precise and efficient identification of a product's response

characteristics at specific frequencies.

Process The function of automatically starting multiple different profile and schedules in sequence

Safety

Shaker limit Acceleration, Velocity, Displacement, Force

Channel limit The limit parameters can be set and defined as Disable, Abort, Notch

Amplitude limit Set the signal to exceed the profile range

System Gain Max Accel System Gain(V/(g)), Max Disp System Gain(V/(mm))

Driver limit Initial Driver, Maximum Pretest Driver, Maximum Driver, Threshold voltage

Recover After Abort

When there is an abnormal interruption, the control system enters a pause state and waits for

the user to check and adjust before allowing the user to continue the current experiment directly

by pressing the continue button.

Enable Stable Control Stable Control When Profile Mutation

Operation

Control commands

Auto or Manual. including start, interrupt, stop, and continue Start, Stop, Pause, Continue Start,

Acquisition Analysis, Record, Next Event， Open-Loop Control, Close-Loop Control, Drive Peak

Adjust, Max Drive Adjust, Goto Playback

Level commands Level Up, Level Down, Goto Level

Sweep commands
Sweep Up, Sweep Down, Hold, Release, Change Frequency, Change Current Rate, Restore

Schedule Rate

Tolerance commands Tolerance Follow Level, Tolerance Check

Test Store Timing Store Project，Signals and Screenshots

Report Automatically generated, in both Word and PDF formats

Random
The random test can control the shaker to achieve random vibration testing that meets the given power spectrum

requirements. During the test, real-time estimation and correction of the transfer function of the test system were

implemented to ensure the accuracy of closed-loop control.
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Kurtosis Control:

The probability distribution control of random

vibration signals can be achieved through

kurtosis control, as shown in the following

figure.

FDS (Fatigue Damage Spectrum):

FDS assesses potential structural fatigue

damage by accounting for contributions from

different frequency components in load

signals, and is particularly suited for

characterizing the fatigue damage potential of

non-Gaussian random vibration profiles.
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Technical Indicator

Control Strategy Single 、weighted average、Maximum、Minimum

Control accuracy ±1dB

Drive signal
Continuous Gaussian random signal during non-kurtosis control.

Non-Gaussian signals meeting kurtosis requirements when kurtosis control is enabled.

Closed loop time Typical value is100ms

Frequency range DC-19.2 KHz，18 frequency bands

Line 100，200，400，800，1600，3200，6400，12800，25600 lines

Dynamic range 90dB

Sigma Clip Clipping the drive signal suppresses high-amplitude peaks, reducing their occurrence probability

Transfer Function: Supports direct measurement or import of stored transfer functions.

Profile

Edit profile
Support user-defined profile and provide table editing. Create Profile by Percent. According

Profile, the reasonable number of lines and bandwidth can be automatically calculated

Load profile
Support loading General, Standard, and Signal profiles, and includes common standard profile

databases.

Const profile Acceleration, velocity, displacement, FDS

Crossover frequency Auto calculated. Supports previewing profile and show all data

Limit type dB or %

RMS Automatic calculation or user-defined

Schedule

Event
Level, Pause, Report, DIO Output, Loop Start, Loop End, Save All Signals, Humiture Control,

Linkage Control

Process The function of automatically starting multiple different profile and schedules in sequence

Safety

Shaker limit Acceleration, Velocity, Displacement, Force

Channel limit The limit parameters can be set and defined as Disable, Abort, Notch

Amplitude limit Set the signal to exceed the profile range

System Gain Max Accel System Gain(V/(g)), Max Disp System Gain(V/(mm))

Driver limit Initial Driver, Maximum Pretest Driver, Maximum Driver, Threshold voltage

Recover After Abort

When there is an abnormal interruption, the control system enters a pause state and waits for

the user to check and adjust before allowing the user to continue the current experiment directly

by pressing the continue button.

Times At Pre-Test Auto or Customized

Operation

Control commands

Auto or Manual. including start, interrupt, stop, and continue Start, Stop, Pause, Continue Start,

Acquisition Analysis, Record, Next Event, Open-Loop Control, Close-Loop Control, Drive Peak

Adjust, Max Drive Adjust, Goto Playback

Level commands Level Up, Level Down, Goto Level

Tolerance commands Tolerance Follow Level, Tolerance Check

Test Store Timing Store Project，Signals and Screenshots

Report Automatically generated, in both Word and PDF formats
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Classical Shock
Classical Shock tests can control the shaker to simulate shock of conventional waveforms, such as half sine, triangular,

sawtooth, and trapezoidal waves. Real time estimation and correction of the system's transfer function during shock

testing. The interface of the classic shock control software is shown below.

Technical Indicator

Shock mode
Half Sine, Triangle, Rectangle, Trapezoid, Initial Peak Sawtooth, Terminal Peak Sawtooth, Haver

Sine

Frequency range DC-21,000Hz

Compensation method
Front and back pulse compensation, front pulse compensation,

back pulse compensation

Compensation algorithm
Applied without affecting the primary shock pulse signal, this algorithm ensures the shaker

returns to the zero-displacement position after each impact.

Compensation plus Half Sine, Rectangle, Trapezoid， Rectangle Harmonic

Pulse duration 0.5~3000ms

Interval of pulse Customize 0~10000S

Tolerance GJB150, ISO, GJB360A, GB2423, GB21563, etc.

Dynamic range 90dB

Filter None, Low pass, High pass

Storage When multiple impacts occur, retain each pulse signal for user reference

Transfer Function: Supports direct measurement or import of stored transfer functions.

SRS Analysis

Octave 1/3, 1/6, 1/12, 1/24, 1/48

SRS Type Max Positive, Max Negative, Max Absolut

SRS Q and Damping User-defined
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Analysis Range User-defined Begin Frequency, End Frequency Refer Frequency

Safety

Shaker limit Acceleration, Velocity, Displacement, Force

Amplitude limit Set the signal to exceed the profile range

System Gain Max Accel System Gain(V/(g)), Max Disp System Gain(V/(mm))

Driver limit Initial Driver, Maximum Pretest Driver, Maximum Driver, Threshold voltage

Times At Pre-Test Customized

Operation

Control commands

Auto or Manual. including start, interrupt, stop, and continue Start, Stop, Pause, Continue Start,

Acquisition Analysis, Record, Next Event, Open-Loop Control, Close-Loop Control, Drive Peak

Adjust, Max Drive Adjust, Goto Playback, Positive, Negative

Level commands Level Up, Level Down, Goto Level

Single Pulse Control Level Up, Current level, Level Down, Positive, Negative

Tolerance commands Tolerance Follow Level, Tolerance Check

Test Store Timing Store Project，Signals and Screenshots

Report Automatically generated, in both Word and PDF formats

RSTD (Resonance Search and Track Dwell)
RSTD can search for the resonant frequency of the specimen through sine sweep frequency test; And it is possible to

conduct tracking and dwell tests at the resonance frequency.

Technical Indicator

Search criteria Transfer characteristic between two channels

Search range User choose start and end frequency among the range of profile
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Search standard Base Q and amplitude

Sweep Mode Logarithmic or Linear, Sweep time or Cycles

Dwell Fixed frequency, Amplitude Track, Phase Track

Dynamic search

adjustment

After sweep completion, the system pauses automatically for user verification of resonance

point validity. If test parameters mismatch the product, search criteria can be modified

immediately for direct re-analysis on existing sweep data, eliminating retesting.

Dwell Completion Dwell time or cycles, Drift(%) or Drift(Hz)

SRS (Shock Response Spectrum)
SRS can synthesize the instantaneous time-domain waveform based on the experimentally defined shock response

spectrum and control the shaker to reproduce the time-domain shock waveform.

Technical Indicator

Frame Size 4096, 8192, 16384, 32768, 65536

Frequency resolution 1/1、1/3、1/6、1/12、1/24、1/48 octave

SRS Type Max Positive, Max Negative, Max Absolut

Wavelet
Half Sine，Damping Sine, Sine Beat, Beat Center, Linear Chirp, Exponential Chirp, Burst

Random, Envelop Burst Rand Random

SRS Option Type Time, Accel, Disp, User Defined Time

Synthesis Profile
Frequency (Hz), Polarity, Delay Time (ms), Amplitude (g), Count, Ref Amplitude (g), SRS
Amplitude (g)
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RMS error 0 ~ 100%

SRS Q and Damping User-defined, Damping factor 0 ～ 1

Analysis Range User-defined Begin Frequency, End Frequency Refer Frequency

Max error 1 ～ 100%

Transfer Function: Supports direct measurement or import of stored transfer functions.

Auto Synthesis

Automatically generates full-bandwidth shock loads based on response spectra,
supporting iterative optimization for spectrum compliance. During optimization,
adjustments can be applied either across the full bandwidth or at individual
frequencies, with manual tuning capability.

Safety

Shaker limit Acceleration, Velocity, Displacement, Force

Amplitude limit Set the signal to exceed the profile range

System Gain Max Accel System Gain(V/(g)), Max Disp System Gain(V/(mm))

Driver limit Initial Driver, Maximum Pretest Driver, Maximum Driver, Threshold voltage

Times At Pre-Test Customized

Operation

Control commands

Auto or Manual. including start, interrupt, stop, and continue Start, Stop, Pause,
Continue Start, Acquisition Analysis, Record, Next Event, Open-Loop Control,
Close-Loop Control, Drive Peak Adjust, Max Drive Adjust, Goto Playback, Positive,
Negative

Level commands Level Up, Level Down, Goto Level

Single Pulse Control Level Up, Current level, Level Down, Positive, Negative

Tolerance commands Tolerance Follow Level, Tolerance Check

Test Store Timing Store Project，Signals and Screenshots

Report Automatically generated, in both Word and PDF formats

Transient Time History
TTH (Transient Time History) is relative to the conventional shock waveform of the Classic Shock test. In contrast, the

waveform of transient shock tests mainly consists of measured transient waveforms, such as seismic waves, drop shock

waveforms, and other types of waveforms.
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Technical Indicator

Dynamic range 90dB

Waveform
Sine Beat, Triangle, Square, Multi Sine Beat, Multi Stop Sine Beat, Damping Sine,
Exponential Chirp, Liner Triangle, Half Triangle, Vibrioses, etc.

File formats UFF, TXT, RSP, RCP

Sampling 256, 512, 1024, 2048, 4096, 8192, 16384, 20480, 24000, 32768, 40960, 48000, 65536

Profile Limit Type Falt or follow

Integral Velocity Filter, Displacement Filter

Load profile Support loading General Signal or Earthquake Signal

Compensation Remove Velocity, Rectangular (Time), Rectangular (Peal), Rectangular(Displacement)

SRS Analysis

Octave 1/3, 1/6, 1/12, 1/24, 1/48

SRS Type Max Positive, Max Negative, Max Absolut

SRS Q and Damping User-defined

Analysis Range User-defined Begin Frequency, End Frequency Refer Frequency

Safety

Shaker limit Acceleration, Velocity, Displacement, Force

Amplitude limit Set the signal to exceed the profile range

System Gain Max Accel System Gain(V/(g)), Max Disp System Gain(V/(mm))

Driver limit Initial Driver, Maximum Pretest Driver, Maximum Driver, Threshold voltage

Times At Pre-Test Customized

Operation

Control commands
Auto or Manual. including start, interrupt, stop, and continue Start, Stop, Pause,
Continue Start, Acquisition Analysis, Record, Next Event, Open-Loop Control,
Close-Loop Control, Drive Peak Adjust, Max Drive Adjust, Goto Playback, Positive,
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Negative

Level commands Level Up, Level Down, Goto Level

Single Pulse Control Level Up, Current level, Level Down, Positive, Negative

Tolerance commands Tolerance Follow Level, Tolerance Check

Test Store Timing Store Project，Signals and Screenshots

Report Automatically generated, in both Word and PDF formats

Replication
The replication test focuses primarily on the shaker's emulation of long-duration vibration waveforms in the time

domain. During the test process, the time-domain function is repeatedly analyzed in real time to estimate and correct

the system transfer function, ensuring the accuracy of waveform reproduction.

Technical Indicator

Dynamic range 90dB

Control Accuracy ±1 dB.

Frame Size 256, 512, 1024, 2048, 4096.

Waveform Generation white noise, sine, chirp signals, etc.

Signal Editor Enables waveform editing of imported signals for pre-processing.

Integral Velocity Filter, Displacement Filter

Transfer Function: Supports direct measurement or import of stored transfer functions.

Pre-Test profile Support user-defined profile and provide table editing.

Safety

Shaker limit Acceleration, Velocity, Displacement, Force
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Amplitude limit Set the signal to exceed the profile range

System Gain Max Accel System Gain(V/(g)), Max Disp System Gain(V/(mm))

Driver limit Initial Driver, Maximum Pretest Driver, Maximum Driver, Threshold voltage

Times At Pre-Test Customized

Operation

Control commands
Auto or Manual. including start, interrupt, stop, and continue Start, Stop, Pause,
Continue Start, Acquisition Analysis, Record, Next Event, Open-Loop Control,
Close-Loop Control, Drive Peak Adjust, Max Drive Adjust, Goto Playback

Level commands Level Up, Level Down, Goto Level

Tolerance commands Tolerance Follow Level, Tolerance Check

Test Store Timing Store Project，Signals and Screenshots

Report Automatically generated, in both Word and PDF formats

Superposition Control
LabGenius Superposition Control allows up to 32 narrowband signals to be superimposed on broadband random

control. Each narrowband signal features independently editable target spectra, configurable dwell/sweep scheduling,

and adjustable enable/disable parameters.

Multi-Sine (SOS)

Multi-Sine simultaneously applies multiple sinusoidal vibrations

at different frequencies to a product, simulating multifrequency

vibration environments to evaluate performance under

simultaneous excitation.

Sine on Random (SOR)

SOR testing superimposes one or more sinusoidal components

onto a broadband random vibration base. The random segment

represents fundamental excitation or background noise levels,

while the sine components simulate discrete intense

excitations.
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Random on Random (ROR)

ROR testing superimposes one or more narrowband random

vibrations onto a broadband random base. The broadband

segment represents fundamental excitation or background

noise levels, whereas the narrowband components simulate

periodic vibrations within defined frequency bands.

Sine on Random on Random (SOROR)

SOROR testing simultaneously superimposes sinusoidal and

narrowband random vibrations onto a broadband random base.

The broadband segment represents fundamental excitation or

background noise levels, the sine components simulate discrete

high-amplitude excitations, while the narrowband random

emulates vibration energy within targeted spectral bands.

Signal Analysis

Supports spectrum analysis functions, including

FFT, Lissajous Curve, Auto/Cross-Spectrum,

Auto/Cross-correlation, THD, Filter, Transfer

Function, Signal Conversion, Math Operation,

Dynamic Stiffness and Shock Response Spectrum,

etc.
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Signal Editor

The Signal Editor generates multiple

extended-duration and transient waveform

types, supports external waveform

editing/preprocessing, and provides filtering

with DC removal to ensure vibration tests never

exceed the shaker's rated operational limits.

Data Recording and Offline Playback

Enables continuous real-time recording of

test signals with offline analysis capability. Each

vibration control module features offline data

playback, allowing offline data files to be

imported as virtual devices into any vibration

control software for post-test playback and

analysis.


