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CoCo0-90 Hardware Specifications

The functions stated in this section are included in the delivery of Part Number CoCo-P03.

The CoCo-90 is derived from the CoCo-80 platform. It is a powerful and simple to use handheld data recorder and
dynamic signal analyzer that is ideal for a wide range of industries including automotive, aviation, aerospace,
electronics and military that demand easy, quick and accurate data recording and real-time processing in the field.
CoCo0-90 is a low-cost, light-weight, battery powered handheld system with unparalleled performance and accuracy.
The user interface of CoCo-90 is specifically designed for easy and simple operation while it maintains the capability
of providing a wide variety of analysis functions.

CoCo-90 is equipped with 16 input channels and can accurately measure and record both dynamic and static signals.
The mass flash memory can record 16 channels of streaming signals simultaneously up to 51.2 kHz while
simultaneously computing real-time time and frequency based functions. An embedded signal source channel provides
various signal output waveforms that are synchronized with the input sampling rate.

The handheld system is equipped with two USB ports, 100 BaseT Ethernet, SD-card interface, audio input/output, 5.7
inch color LCD display and a keypad. The user can connect the CoCo-90 to a PC, download files and upgrade the
software through several means of network connections.

The CoCo-90 utilizes a new signal processing method, Configurable Signal Analysis (CSA). CSA provides unique
flexibility for real time analysis including filtering and spectral analysis. Data can be downloaded to a PC and
managed, analyzed and exported to other applications using the EDM software from Crystal Instruments.
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Hardware Architecture

CoCo-90 hardware uses dual CPU architecture. An XScale CPU handles the user interface, project configuration,
power management, network communication as well as all the peripherals. A high-speed floating point DSP manages
the data input/output and real-time processing. CoCo-90 is also configured with large RAM and NAND flash memory
for mass data storage. Special thermo and low power design eliminates the need for a cooling fan and increases the
battery operating time. Proprietary hardware technology delivers more than 100 dB dynamic range. The extremely high
dynamic range eliminates the need for multiple front end gain settings.

Input Channel Specifications

Input Channels: 16 input channels

Connector Type: SMB single ended

Coupling: AC, DC, or IEPE (ICP), (4.7mA constant current output)
Input Type: Single Ended

Input Range: #10Vpk, #Vpk, #.1Vpk

Input Impedance: 1 Mohm

Input Protection Voltage: 40Vpk

AC Coupling: analog high pass filter at 0.3 Hz @ (-3dB) and 0.7 Hz @ (-0.1dB)
AJD Resolutions: 24 bits + proprietary technology to achieve high dynamic range
Anti-Aliasing Filter: analog anti-aliasing filters

Digital Filter: digital high-pass and low-pass filters

Dynamic Range: 100 dB

Sampling Rate: 0.48Hz to 102.4 kHz, with 54 stages

Maximum Useful Bandwidth: 0.46*(sampling rate)

Total THD + Noise: -100dBfs (DC to 1 kHz)

Amplitude Channel Match: 0.1dB

Phase Channel Match: better than 0.3 degrees up to 20 kHz
Crosstalk: less than -100dB

Frequency Accuracy: better than 1/100,000

Common Mode Range: #10Vpk

Common Mode Rejection: better than 90 dB

Amplitude Accuracy: 0.1% typical

Output Channel Specifications

Output Channels: loutput channel

Connector Type: 3.5mm audio jack

D/A Resolution: 24 bits

Sampling Rate: up to 102.4 kHz per channel, synchronized with A/D input channels
Dynamic Range: 100 dB

Output Impedance: 50 ohm

Maximum Output Current: 25mA

Sine Amplitude Accuracy: at 1 kHz #1% (0.34 dB) for 0.1V to 5Vpk
Anti-Imaging Filtering: 160dB/oct digital plus analog filters

Digital Filter: high-pass and low-pass digital filters

Source Waveforms: sine, triangle, square, white noise (band-limited signal generated by special filter), DC,
chirp, sweep sine, arbitrary signal (arb signal edited and downloaded from PC)
Output Range: programmable 0 to =10 Volts

Tachometer Input Specification

e The first analog input channel can be configured as a tachometer measurement. Threshold -10V~ +10V
user selectable. Maximum frequency: 102.4 kHz, set independent to other measurement channels.
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e Anindependent tacho channel is provided for high-speed tacho measurement.

System Specifications

System CPU: XScale™ PXA270 520MHz Processor

Operating System on XScale: Microsoft® Windows CE 5.0

DSP: TMS320C67, floating point, 250MHz

Total Storage: total RAM 128MB, total flash memory used for system and data storage 4GB+

LCD: 5.7” brilliant color TFT VGA display with 320x240 resolution, 3 backlight stages (normal, dark, darker),
typical signal display can reach 20~30 updates per second

Power Management: includes two settings: Maximum Active Mode — system keeps all system components
running at normal power consumption to ensure the best measurement performance (ideal when powered from
AC adaptor) and Automatic Mode - system monitors LCD and peripheral activities and manages the power
consumption at optimum state by temporarily powering down unused components (best when powered from
battery to maximize battery life)

System Power LED: indicates system is powered on when lit

AC Line Power LED: not lit - no external power, red - external power is on and is charging the main battery,
green - external power is on, charge completed, battery capacity indicator on LCD display screen

Audio: 3.5mm earphone connector and built-in speaker provide audio feedback for user interface, built-in
microphone for voice annotations

Ethernet: 100 BaseT, RJ45 female connector supports connection to PC

USB Client: 1.1 (mini connector) supports connection to PC

USB Host: 1.1 (type A connector) supports USB peripherals including USB mouse

Keypad: backlit with power button, SHIFT button that changes the function of navigation buttons, 6
Navigation Buttons: Up, Down, Left, Right, Enter, Back/Forward, 6 Function Buttons: Analysis, Display,
Setup, File, Rec/Stop, Save and 6 Soft Buttons with software enabled functions

Internal Clock: maintains date and time

SD card (MMC/SD/SDIO standard), Supports memory storage for data file transfer. The SD memory card is
SD, SDHC or MMC.

System Disaster Recovery: In case of system failure, press Power Button for more than 4 seconds or use
dedicated Reset pin

Environmental and General Specifications

Enclosure: handheld, rugged plastic design, shock proof with integrated protective holster and internal EMI
shielding

Size: 231 mm x 170 mm x 69 mm

Weight: less than 1.71 kg including battery, less than 1.23 kg without battery

Power Supply: AC adaptor accepts 100 to 240VAC (47~440Hz), DC power 15V (+10%), DC-DC voltage
isolated adapter (automobile cigarette lighter) capable

Power Consumption: total system power consumption is less than 14 watts in Maximum Active Mode
Main Battery: operating time at least six hours in automatic mode, charging time 4 hours, two power
management configuration settings for normal and low power consumption, rechargeable Ni-on battery,
6600mAh

Safety Standard: electromagnetic compatibility and sensitivity: EN 61326:1997+A1:1998+A2:2001,
EN61000-3-2: 2000, EN61000-3-3: 1995+A1:2001

Temperature: operating temperature -5 <C to +55 <C, storage temperature -20 T to +70 <C

Shock: 50 G’s, 315 in/sec, tested at 6 sides, non-operational test.

Vibration: 5~500Hz, 0.3Grms, tested at 3 sides, operational test.

Vibration: 5~500Hz, 2.42Grms, tested at 3 sides, non-operational test.
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CoCo0-90 Software Specifications
The functions stated in this section are included in the delivery of CoCo-P01 or CoCo-P02.

Data Acquisition and Real-Time Processing Performance

Real-Time Frequency Response: 1 excitation plus 15 response inputs with sampling rate up to 102.4 kHz
(frequency range up to 45kHz)

Maximum Data Recording Rate: 16-channel simultaneously streaming recording at maximum sampling rate
of 51.2 kHz

Recording and Saving Data

Dedicated Rec./Stop Button: controls the recording of continuous time stream data to flash memory. All time
streams in the data conditioning stage can be recorded continuously

Dedicated Save Button: controls the storage of signal snapshots such as spectra or transient time capture. All
long time captures or spectra in the signal analysis stage can be saved

Voice Annotation: Voice annotation can be added before data is saved or recorded. VVoice annotation is
attached to the data files and can be played on the host PC after the files are downloaded. Voice annotation
duration: 5 or 10 seconds.

Typical Continuous Recording Time for 4GB storage: 21 minutes for 16ch sampled at 51.2kHz; 1.2 hours
for 8ch sampled at 32kHz; 2.4 hours for 4ch sampled at 32 kHz.

Input Acquisition Settings
Sensitivity: user defined with engineering unit and input sensitivity setting
Labels: user defined channel labels
Input Types: AC/DC/IEPE coupling with single ended input type
Build-in Integration and Double Integration: When acceleration is selected as measurement physical
quantity, digital integration or double integration can be applied to obtain the velocity or displacement quantity.
When velocity is selected as measurement quantity, digital integration can be applied to obtain the
displacement. The engineering units after integration or double integration can be set for each channel.

Transducer Calibration

Transducer Calibration tool can be used to calculate the sensitivity of the sensors when the measurements of
such sensors are compared against reference sine wave input signals. User enters the following information:
Calibration signal nominal frequency, select either RMS reading or dB RMS reading, reference dB value.

CoCo automatically calculates its RMS and updates the sensitivity table. User can accept or reject the
calibration results and view the report.

Sampling Rate Settings

User defined sampling rate directly from display screen.
Select one of 54 sampling rate stages without stopping the acquisition.

Signal Source (Output) Settings

Typical Waveforms: sine, triangle, square, white noise, DC, chirp, swept sine
Arbitrary Waveform: Download any arbitrary waveform with block size 1024 to CoCo-90 using host PC
software. System outputs arbitrary waveform with user-defined active and quiet zones.

CoCo-90 Specifications Version 2.22
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Measurement Instrument Calibration

Calibration software is included with the basic software configuration (P01 and P02) and can be operated by
either the user or a calibration specialist. Calibration software is operated following the step by step online
wizard. A final calibration report can be viewed on either CoCo-90 or from the host PC. The system is
calibrated at factory before shipping and should be recalibrated annually by a factory authorized calibration
service.

Calibration software functions: calibrate the signal source and adjust the DC and AC gain and offset calibrate
the input channels at different coupling types and adjust the DC and AC error; type in the model number and
text for calibration meter; type in the calibration operator name; view the calibration report.

Signal Display
Signal display page consists of a window viewed on the LCD panel. A window consists of one or two traces.
Each trace is a graphic area for displaying one or multiple signals with the same type. The user can select any
signal display window using a pull down menu. The user can create, edit or remove traces or assign signals to
the trace. The user can set the view mode to the active trace from the menu.

Window Type

Four different window types are available: a window with one trace; a window with two traces, a window with
3D waterfall trace, a window with color spectrogram

Window Operation
Add window, delete window, clear signals, select signals, select all signals, set view mode

Display-Trace Selection

Trace Format: multiple traces can be created. Traces can be edited, added or deleted

Signal Format: user assigns one or multiple signals or time streams with the same types (time or frequency) to
any trace

Trace Display in Plot or Text: Each trace can display the signals either in its plot drawing or text signatures,
such as Max, Min, RMS values.

Time Domain Display

Auto-Scroll: Automatically scrolls when total duration is greater than 0.5 seconds. Horizontal time range is not
limited by time capture size.
Block: Display signals frame by frame without scrolling

Horizontal Axis of Spectra
Scaling: Linear, Log, set in the Display Preferences

Plot View Mode:
dB, Mag, LogMag, phase, real part, imaginary part, Polar, Orbit and Bode plot.

Cursors

Vertical Cursor: one or two vertical cursors controlled with the arrow buttons
Cursor Numeric Display: shows the signal values on screen at the cursor location for all signals in a trace.
Cursor value display area can be moved.

Peak Reading and Damping Calculation

The system finds the peak location between two cursors or calculates damping factor for FRF. Damping
calculation uses curve fit to interpolate the FRF peak value.
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RMS Calculation

Overall RMS is always calculated. The system can calculate the RMS value for any time or auto power
signals between two cursors.

Digit Notation Format
Formats: floating point, scientific notation, engineering notation

Signal Trace Scaling

Auto Scaling: software automatically detects the signal magnitude and sets the best window scaling area for
each frame of data

Fixed Scaling (ZOOM in and out): 8 settings controlled by the four arrow buttons and SHIFT buttons: move
up, down, left, right, vertical expand, vertical reduce, horizontal expand, horizontal reduce

Time Display Range: user can change the time domain display period from milliseconds to minutes regardless
of the sampling rate

Status Bar

Status Display: a horizontal bar displays the critical status of the running system, including: time, time stream
recording status, AC Power and battery status, network connection status, CSA name, input overload status and
sampling rate value

3D Waterfall Display (not available on CoCo-2)
Time capture or frequency signals can be displayed and stored in the 3D waterfall format. The Z-axis is time.

3D Waterfall Signals: transient capture time blocks, auto-power spectrum, FRF, Coherence, cross-power
spectrum, fractional octave spectrum.

Color Theme

Two color themes to meet different user preferences: Black with dark background and light foreground and
White with light background and dark foreground

Dimensions and Units

Engineering Units
Acceleration: m/s?, cm/s?, mm/s?, gn, ft/s?, in/s?, mil/s?
Velocity: m/s, cm/s, mm/s, ft/s, in/s, mil/s
Displacement: m, cm, mm, ft, in, mil
Force: Newton, Dyne, Kgf, KIPF, LBF, OzF
Pressure: Pa, uPa, ATM, Bar, PSI, KSI
Voltage: Volts, mV
Time: Seconds
Frequency: Hz, kHz, MHz
Angular velocity: Rad/s, Degree/s, RPM
Current: Amp, mA
SPL: dB in reference to 20uPa
Mass: kg, g, LBS, Ounce

Input Units

User selects the preferred physical quantity at system level. User selects corresponding Engineering Units (EU)
for each input channel
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Data Scaling
Transducer sensitivity (mV/EU) is assigned to each input channel

Internal Representation
Units internally are strictly controlled by the ASAM-ODS standard

Unit Display
Both quantity and unit are displayed on traces

Measurement Data Storage

Mass Data File Transfer to Host PC

Mass data files can be transferred to host PC through USB, Ethernet, or SD memory card. When SD memory
card is used, host PC must have appropriate SD card reader installed.

Mass Data Storage Format

Data Format: compliant with ASAM-ODS hierarchy and structure
Data Precision: mass data saved in 32 bit single precision floating point (4 bytes per word)
Data Structure: all signals are combined and saved in one file for each measurement

Storage of Time Streams and Snapshots

Time Stream Data: storage is controlled by the Rec/Stop button, dedicated Rec/Stop button permits saving a
specified list of time streams within the current CSA

Snapshot Data: spectra or transient capture storage is controlled by the Save button, dedicated Save button
permits saving a specified list of signals within the current CSA

Conditional Capture: time streams and signals can be stored by other conditions, such as a timer

Export Data File Formats (through EDM host software)

ASAM-ODS XML: The ASAM Open Data Source binary format (default, recommended)

UFF ASCII: The ASCII format of UFF files

UFF Binary: The binary format of UFF files

ASCII: in user defined format and selected attributes. User enables the signal attributes and the format of
ASCII data and set as template for future use.

Excel CSV: ASCII file can be opened directly in Microsoft Excel

MATLAB: *.mat binary format that can be opened and analyzed using MATLAB

NI- TDM: National Instruments structured storage format

.WAV: Sound wave files can be played by a media player. Exported wave files do not contain file header
information. Only time signals can be exported

Measurement Data File Review

Storage Capacity Display: shows available capacity in flash memory

Record Files View: shows measured data file names in tablet format, displays the create time, file size, test
note or owner information

Review: shows file attributes and either text mode or plot in preview mode

Delete: one or all files can be deleted from flash memory

Copy to: one or all files can be copied to SD memory card
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System Software Functions

About Information

Version: About box displays the version information for hardware platform, firmware and CoCo-90 application
software

Subscription: Information is displayed to show the valid time period of software subscription.

Calibration: The last calibration date is displayed

User Information
User Data: user name, address, and email are file attributes available for file management

Welcome Page
A welcome screen shows the most frequently used short-cut icons and recently used CSA files.

On-Line Update

CoCo0-90 can use an Internet connection to connect to Crystal Instruments server and check for new software
updates

Detects the status of available network settings, including Ethernet or USB Automatically checks the file
version and provides update instructions

Download the latest software while software subscription is current

Network Connections

Three tabs to display the connection status of Ethernet or USB Connection status includes hardware physical
connection, EDM software detection, Internet connection and ClI server connection

Test Note

Set a text comment for any measurement. The comment will be attached to the measured data as a file attribute
User can search through the data using Test Note on the PC to manage data.

Power

Display the detail battery power and charging status
Set the power mode: Automatic, Fixed period for turning on and off LCD

Memory and CPU Resource
Display the memory and CPU resource usage

Mouse Support

Mouse is supported with the following operations: F1~F6 function buttons, two virtual keypads, scrolling and
make selections in any combo box, ZOOM-in scaling, ZOOM-out scaling the graph.

Arbitrary Waveform Signal Source

User edits the signal shape with a table and graphic editor on the Host PC and uploads the arbitrary waveform to
CoCo0-90. User sets the output amplitude in volts and the quiet zone in seconds. The signal source channel
outputs arbitrary waveform periodically with quiet zone in between. Multiple arbitrary waveform files can be
loaded onto the device.

CoCo-90 Specifications Version 2.22
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Data Processing Specifications

CoCo-90 combines two instruments, a data recorder, and a signal analyzer into one system. Data recording function
including processing the data from native acquisition channels and data conditioning. All the signals in the data
recording stage are continuous time streams. They can be displayed or recorded. Data conditioning include algebraic
function (addition, subtraction, multiplication and division), digital filtering, integration, differentiation, calibration and
other math operations that are applied to continuous time streams.

Acquisition Mode controls how the data is acquired block-by-block and feed them into the signal analyzer functions.
These time blocks can be either gap-free, overlapped, or with gaps, depending on the acquisition mode selection.

Data processing is realized by using the Configurable Signal Analysis technique. The CSA script consists of one or
multiple CSA Modules written in XML. A CSA script can be downloaded from the host PC or CI server through the
Internet. The CoCo-90 runs CSA scripts to realize various analysis functions.

Data Conditioning Functions

Math Functions: abs, +, -, *, /, square, square-root, Log, Integration with low pass, Integration with high-pass,
double integration with low pass, double integration with high-pass, Differentiation, double differentiation
RMS: apply RMS estimation to an input data stream and generate the output stream continuously

Peak: extract the peak or peak-peak value over a period of time and generate the time stream

Offset Scale: apply a multiplier gain and offset to any input data stream and generate the output stream
continuously

Acquisition Mode

Mode Selection: Free Run, Continuous after Trigger, Single Shot with Trigger, Single Shot without Trigger,
Auto-Arm Trigger, Manual-Arm Trigger

Trigger source: Trigger source is designated by the user when the CSA is edited on the host PC. Any time
stream can be used as a trigger source. Multiple time streams can be defined as trigger source candidates but
only one can be selected at one time.

Trigger Conditions: Trigger Source > High Level (rising edge); Trigger Source < Low Level (falling edge);
Low Level < Trigger Source < High Level; Trigger Source > High Level OR Trigger Source < Low Level (Bi-
polar)

Trigger Delay: +/- 100% of Block Size

Trigger Setup Display: A special display view is created for trigger setup. The user selects acquisition mode,
trigger source, trigger condition, overlap ratio. The arrow buttons serve one of three functions: window scaling,
window moving, and trigger threshold position change. Trigger delay is operated by the left-right buttons.
Trigger Run-time Display: In manual arm-mode, a smaller window will pop up for the user to accept or reject
the transient captured signals. Accepted signals will be averaged into the spectra.

Signal Analyzer Functions

Transient Time Block Size: up to 128k points for 1 channel, up to 8 k points for 16 channels. (Note: Transient
Time Capture stores the data in the local memory. The continuous recording stores the data into flash memory
and has “unlimited size™).

FFT Block Sizes: 256~8192 for 16 channels, 256~65536 for 1 channel

Data Window Functions: Uniform, Hann, Hamming, Flat-top, Kaiser-Bessel, Blackman

Averaging: exponential, linear, peak hold, peak hold for specified number of averages

Spectrum Types: linear spectrum, auto-spectrum, frequency response function, coherence, cross-power
spectrum, phase spectrum

Auto Spectrum Type and Scaling: linear spectrum with peak or RMS scaling, power spectrum or power
spectrum density with RMS scaling (Spectrum Units: EU y, EUys, EUys’, EU%Hz, EU**S/H2)

Overlapping ratio for spectral analysis: Automatic, 25, 50% or 75%
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Automated Test Control

The Automated Test Control is particularly useful for automated limiting test. The following functions are
enabled with or without limiting test option installed. They can be enabled for all CSA projects.

Testing schedule: Testing schedule automatically controls the test duration and automates the operation.
Multiple testing schedules can be developed. Only one can be executed at a time. Testing schedule event
entry: Loop/End-Loop, Run Duration, Hold, Limit Check on, Limit Check off, Start Recording, Stop
Recording, Save Signals, Turn Signal Source On and Turn Signal Source Off.

Testing Log and Summary Report: A log file is automatically created for each run of the schedule and
records up to 1024 major events. A summary report is provided for the limiting check status for the last
schedule run.

Schedule Activation Control: When the CoCo display window is shown the quick access button is allowed to
enable or disable the automated testing schedule. When testing schedule is on the Ul buttons are de-activated.
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Optional Software Functions

The optional software functions are available as an upgrade and are NOT included in the delivery of CoCo-P01
or CoCo-P02.

Acoustics Data Acquisition (Part Number: CoCo-P11)
Important Notice: To run this option, the maximum number of channels is 8.

Fractional Octave Analysis
Standards: Conforms to ANSI std. S1.11:2004, Order 3 Type 1-D and IEC 61260-1995
Filter Implementation: Real-time digital filters
Frequency Weighting: A, C, Z comply with IEC 61672-2002 class 1. B complies with IEC 60651-1979 type 0.
Octave Fractional Resolution: 1/1, 1/3, 1/6, 1/12
Frequency Range (Band centers):
1/1 Octave: 0.125 Hz to 16 kHz, up to 18 filters on each of all 8 channels
1/3 Octave: 0.1 Hz to 20 kHz, up to 54 filters on each of all 8 channels
1/6 Octave: 0.1 Hz to 20 kHz, up to 107 filters on each of all 8 channels
1/12 Octave: 0.1 Hz to 20 kHz, up to 213 filters on each of all 8 channels
Midband frequencies: base 10 complies with ANSI std. S1.11:2004 Annex A.
Average Type: Linear, Exponential and Peak hold.
Time Weighting: Fast, Slow, Impulse and user-defined.
Accuracy: < 0.2 dB (1 second stable average, single tone at band center)
Dynamic Range: From typical noise floor to max. level for a pure tone signal at 1 kHz:-24~111dB (1/3 Octave, 2
second stable average) per ANSI S1.11:2004
Octave Spectrum Display: Solid Bar , Outline Bar
RMS Trace Display: RMS trace can be measured against either time or RPM. RMS trace for any octave filter band or
overall level, controlled by menu command. Always available for recording. User selects either Time Trace mode or
RPM trace mode in CSA Editor.
Waterfall Display: octave spectrum
Time interval between spectra (time update rate for RMS traces): 5 ms and multiples of 5 ms. The minimum value
varies with channel number and octave resolution.
Acquisition Mode: Free run, continue after trigger
Acquisition Source Type: input time signal, RMS level, time delay
Raw time streams: always available for display and recording.

Sound Level Meter
Standards: Conforms to IEC 61672-1 2002.
Filter Implementation: Real-time digital filters
Frequency Weighting: A, C, Z comply with IEC 61672-2002 class 1. B complies with IEC 60651-1979 type 0.
Time weighting: Fast, Slow, Impulse comply with IEC 61672-2002, or user-defined.
Average Time Interval: from 0.125 s to 24 hrs. Unique moving linear averaging method allows independent setting
averaging time interval and time trace update rate.
Linear Operating Range: 110 dB
Inherent Noise: A: -10 dB or less, B: -13 dB or less, C: 1 dB or less, Z: 16 dB or less
Measurement Range: A: 0to 110dB, B: 0to 110 dB, C: 5to 110 dB, Z: 20 to 110 dB
Measurement Types: time-weighted sound level (L), time-averaged sound level (L), sound exposure level (Lg), peak
sound level (Lyea), peak C sound level (Lcgea), maximum time-weighted sound level (L), minimum time-weighted
sound level (Lmin), maximum time-averaged sound level (Legmax), Minimum time-averaged sound level (Legmin),
statistical sound level (Ly) and statistical sound level distribution (dB Histogram).
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Time Frequency Weightings
Weighting
Z A B C
Time-weighted F(Fast) Lo Lar Lgr Lcr
sound level
( L) S(S|OW) Lzs Las Les Les
I(Impulse) Lz Lai L Lei
User- Lzu Lau Lsu Leu
defined
Time-averaged sound level Leg Laeq Lgeq Lceq
(Leg)
Sound exposure level (Lg) Loe Lag Lee Lce
Statistical Level (Ly) L, Ls Lso Los
Peak Sound Level L peak Lcpeak

Acquisition Mode: Free run, continue after trigger

Acquisition Source Type: input time signal, RMS level, Time Delay

Measure time control: free run, user-defined measure time

Decay time constant for F and S time-weighted sound levels: 34 dB/s (by standard, >25 dB/s) and 4.34 dB/s (by
standard, between 3.4~5.3 dB/s)

Reference SPL: 94 dB @ 1kHz

Time Trace: Time trace is a scrolling buffer allocated for each channel to record the time streams of one time-
weighted, time-averaged or sound exposure measures. User assigns the type of measures. Time trace can be updated
much faster than Time Average Interval. User selects either Time Trace mode or RPM trace mode in the CSA Editor.
Time Trace Update Rate: 5ms to 60 sec.

RPM Trace: RPM trace is a buffer allocated for each channel to display one time-weighted, time-averaged or sound
exposure measures against RPM. User selects either Time Trace mode or RPM trace mode in CSA Editor.
dBHistogram: is a histogram signal per channel that measures the statistical distribution in dB over time.
Raw time streams: always available for display and recording.

Order Tracking (Part Number: CoCo-P12)
Important Notice: To run this option, the maximum number of channels is 8.

Order tracking option is developed based on a precise tachometer measurement of rotating speed and fast digital
re-sampling at the rotating speed and a proprietary DFT method to get any required fractional orders of interest
at fast slew rate. The following measurements can be made in the Order Tracking option: raw time streams,
real-time order tracks and order spectra, narrow-band RPM spectra and fixed band RPM spectra, overall RPM
spectrum, order tracks with phase relative to tacho signals.

Real-Time Order Tracks and Order Spectra

Real time order tracks are the frequency amplitude signals graphed against the RPM variable. Multiple order
tracks can be measured, displayed and saved. Order Spectra are auto power spectrum that normalized to orders.

Max Number of order tracks: up to 28 tracks for 1 channel, up to 8 tracks for 4 channels, up to 4 tracks for 8
channels

Max order of Interest: 200

Order Tracks Scaling: Linear spectrum with peak or RMS scaling, or power spectrum with RMS scaling
(Spectrum Units: EUpy, EUyrs, EUrms?)

Tracking RPM Range: 3-300,000 RPM (0.05Hz - 5k Hz)
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RPM Resolution: 10-10000 RPM

Delta order of Order Spectrum; 0.025to 1

Acquisition Mode: Free run, Run Up, Run Down, Run Up and Down, Run Down and Up
Order Spectrum view mode: 2 dimensional, waterfall or spectrogram (with RPM as Z-axis)

Narrowband RPM Spectra

Narrowband RPM spectra are 3D signals that display the auto-power spectra changing with RPM. Fixed Band

RPM spectra are RMS measurements extracted from the 3D RPM spectrum within fixed frequency band.

FFT Block Sizes: 256 to 4096 for 8 channels

Data Window Functions: Hanning, Hamming, Flat-top, Kaiser-Bessel, Blackman

Auto Power Spectrum Type and Scaling: linear spectrum with peak or RMS scaling, power spectrum or
power spectrum density with RMS scaling (Spectrum Units: EUpy, EUjns, EUpps?, EU?/Hz, EU*S/Hz)
RPM Range: 3-300,000 RPM (0.05Hz - 5k Hz)

RPM Resolution: 10-10000 RPM

Average Mode: linear, exponential, peak hold

Acquisition Mode: free run, run up, run down

Fixed Band RPM spectra: user define-able band range. The instrument calculates the total power within the

fixed band versus RPM (Spectrum Units: EU s, EUrmSZ).

Order Tracks with Phase

Order Tracks with phase are order spectra with the phase measurement that are relative to the tacho signals as

reference. All the specs are the same as real order tracks except that order tracks with phase can also be

displayed as Bode or polar plots. With this option the orbit display can be enabled for any two data channels.

Raw time streams
Time streams of all channels and overall RPM spectra are always available for display and recording.

Overall Level measurement
In all measurement the overall level measurement is available.

Tacho Processing

User can view either the original tacho input waveform or translated RPM signal. User sets RPM trigger
threshold, rising or falling edge detection, pulse per rev. Tacho signal processing automatically removes
unwanted noise or glitches.

Swept Sine analysis (Part Number: CoCo-P13)
Important Notice: To run this option, the maximum number of channels is 8.

Measurement Quantity: time stream of each channel (raw data), amplitude spectrum of each channel,
frequency response (transmissibility signals) between any channel to channel 1 as reference channel.

Sweeping Frequency Range: 0.1 Hz ~ 20 kHz for 8 input channels

Display Spectral Resolution: 200, 256, 400, 512, 800, 1024, 1600, or 2048 (note: the actual sweeping sine

frequency is continuous).
Horizontal Scale and Sweep Mode: Log or Linear
Tracking Filter: on or off, 7% to 100% of sweeping frequency

Sweep Rate: defined by total duration per sweep or, linear rate from 0.01 to 600 Hz/min, or logarithmic rate

from 0.01 to 100 octaves/min.
Averaging: Linear or Exponential
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Initial Sweep Direction: Up or Down

Initial Voltage: 0.001V to 1V

Sweep Loops: Any integer or fractional number

Sweep Operation Control: Start, Stop, Pause, Jump to (Frequency), Hold (Frequency), Reverse Sweep.
Output Control in one of three modes: Constant output level; output profile, auto-gain following one of the
input profiles. In constant output level the output voltage is fixed. In output profile mode the output follows a
pre-defined spectral shape. In auto-gain mode the output level is automatically adjust based on the feedback of
one of the measurement channels.

Advanced Audio Functions (Part Number: CoCo-P14)

This is the audio functions for both “listening” and “speaking”. Listening lets you listen to any of the input
channels without interrupting the measurement and real-time analysis via earphones. “Speaking” lets you record
voice annotations which can be attached to a saved signals or recorded data. The accessory CoCo-Al2, the
external microphone for controlling the voice recording, is included.

Headphone listening and voice annotation functions can be enable or disabled in the Audio setup window.
When the headphone listening function is enabled, the user selects one of the active input channels. The signal
will be normalized to an audible range and played into the headphones.

When the voice annotation function is enabled, the user can record a voice message when the microphone
button is pressed down. A voice volume indicator is shown on the screen. The voice annotation is then
associated with the saved signals and can be played back on the PC with the EDM software.

The audio function requires that: the CoCo software version > 1.7.8; Base Hardware System version >2.0.9;
Measurement hardware version > 10.1.0; firmware version > 1.5.0.

Automated Test and Limiting Check (Part Number: CoCo-P15)

Automated limit test function allows the CoCo to conduct automated limit checking for time or frequency
signals, or any block signals available to the CoCo during runtime. Limiting signals are designed in CSA Editor
on host PC. There are four elements in a limiting test: signals being tested, upper or lower limits applied, testing
schedule and a testing log.

Test Signals: time block signals, auto spectrum in various spectrum units, frequency response function, octave
spectrum. Signals are assigned in the CSA Editor

Limit signals: user using mouse and table designs the upper or low limit signals.  For spectra signal the
spectrum type will also be assigned.  Limit signals will be bound to testing signals. Maximum segments of
each limit signal: 64; Maximum number of limit signals: 64

Testing schedule: Testing schedule automatically controls the test duration and automates the operation.
Multiple testing schedules can be developed and one is executed at a time. Testing schedule event entries:
loop/lend-loop, run duration, hold, limit check on, limit check off, start recording, stop recording, save signals,
turn signal source on and turn signal source off.

Testing Log and Summary Report: A log file is automatically created for each run of the schedule to record
up to 1024 major events. A summary report is provided for the limiting check status for the last schedule run.
Schedule Activation Control: When the CoCo display window is shown, the quick access button is allowed to
enable or disable the automated testing schedule. When testing schedule is on the Ul buttons are de-activated.
Limit Check Alarm Events: beep, screen flashing, event log into testing log, send message to host PC, save
signals.

Real-Time Digital Filters (Part Number: CoCo-P16)

Real-Time digital filters are CSA modules that are applied in the data conditioning phase. The user can cascade
real-time filter or other data conditioning modules to construct powerful real-time analysis functions. There are
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mainly three models of real-time digital filters: Decimation filter, FIR filter and IIR Filter. According to his
criteria, the user designs the filter model with a graphic design tool provided in the CSA Editor and uploads the
filter design parameters to the CoCo-90 for execution. The graphic design tool draws the filter performance in
vertical axis with dB unit and horizontal axis in relative frequency.

Filter Design Display (in EDM): the user enters the cutoff frequencies, criteria of attenuation, ripple and filter
orders. The design tool provides the frequency response of the filter in graphic format.

Decimation Filter: 2:1 decimation with built-in anti-aliasing filter. Anti-aliasing attenuation is more than -80dB
which provides sufficient removal for high frequency noise. User sets decimation stages. Each stage decimates
data to half.

FIR Filter Using Window Method: FIR filter designed based on data window applied to the sinc function.
Data window types: Hanning, Hamming, Flattop, Uniform, Kaiser-Bessel, Blackman. The user selects one of
low-pass, high-pass, band-pass or band-stop types; sets one or two cut-off frequencies either relative to
sampling rate or in fixed value; and sets the filter length between 11 and 127 (number of FIR taps).

FIR Filter Using Remez Method: The Remez FIR Filter design block implements the Parks-McClellan
algorithm to design and apply a linear-phase filter with an arbitrary multiband magnitude response. The user
selects low-pass, high-pass, band-pass or band-stop types; sets one or two cut-off frequencies either relative to
sampling rate or in fixed value; and sets the filter length between 11 and 127 (number of FIR taps).

IR Filters (3 types): Butterworth, Chebyshev I, Elliptic

The user selects one of the filter types above, selects low-pass, high-pass, band-pass or band-stop types; sets one
or two cut-off frequencies either relative to sampling rate or in fixed value; and sets the filter order between 1 to
20.

Histogram and Statistics (Part Number: CoCo-P17)

Histogram and Statistics function is a single CSA module that can be applied to any time stream. The output of
the Histogram and Statistics module is a histogram signal and associated statistics results. The user changes the
display format on CoCo-90.

Histogram Parameters: bin number for the bar chart, amplitude ranges

Histogram Display View Mode: linear-normalized, linear- un-normalized, log-normalized, log-un-normalized,
cumulative

Statistics results: mean, max, min, variance, skewness, crest factor, kurtosis

Continuous Recording to SD Card Memory (Part Number: CoCo-P19)

32 GB SD external memory card included. This option allows data to be directly throughput to the SD memory
card. The bandwidth is lower than the throughput to onboard flash memory but the total storage is much larger.
Live signal display may be disabled during such recording due to limited bandwidth. This function requires
firmware version 1.1.0 or newer.

Maximum simultaneous recording speed: 2-channel at 102.4kHz; 4-channel at 51.2kHz; or 8-channel at
25.6kHz, or 16-channel at 12.8kHz.
Typical total recording duration: 12 hours for 4ch sampled at 32 kHz; 31 hours for 4ch sampled at 12.8 kHz;

Shock Response Spectrum Analysis (Part Number: CoCo-P21)

Compute SRS for all channels up to 12 octave ranges using maxi-max, maximum negative, and maximum
positive analysis techniques.

Filter Implementation: Real-time digital filters that simulate Single-Degree-Of-Freedom system

Octave Fractional Resolution: 1/1, 1/3, 1/6, 1/12, 1/24, 1/48
Filter damping ratio (= 1/2Q): set by percentage 0~100%
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Filter center frequencies: controlled by Low Frequency, High Frequency and Reference Frequency
Average Type: Linear or Exponential

Acquisition and Trigger Mode: the same as those available in basic FFT spectral analysis

SRS spectrum type: Maximum Positive, Maximum Negative, Maximax.

Raw time streams: always available for display and recording.
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Ordering Information

Warranty and Support

Warranty and support are available for all Crystal Instruments products. Warranty and support options are
separated into two types: software subscription renewal and hardware extended warranty.

Software subscription renewal includes periodic updates, bug fixing, and application support by phone or on-
line. All new CSAs can be downloaded without extra charge during the subscription period. Software
subscription renewal will not be offered through distributors. The user will purchase it directly from the ClI
factory using the online store.

The hardware extended warranty provides repair and calibration at no additional charge. For repair the customer
pays the shipping fee when the unit is returned to the CI factory and CI pays when it is shipped to the user.
Hardware warranty only applies to the products that are still under warranty. Hardware warranty will not be
offered through distributors. The user will purchase it directly from the CI factory using the online store. Main
product purchase, CoCo-Pxx comes with 1 year software subscription renewal and 1 year hardware warranty.

Part Number Description
CoCo-P01 Four channel CoCo-90 system and accessories
CoCo-P02 Eight channel CoCo-90 system and accessories
CoCo-P03 Sixteen channel CoCo-90 system and accessories
CoCo-P04 Two channel CoCo-2 system and accessories
CoCo-P11 Software Option: Octave Analysis (1/1, 1/3, 1/6, 1/12), Sound Level Meter, Microphone
Calibration
CoCo-P12 Software Option: Order Tracking
CoCo-P13 Software Option: Swept Sine Analysis
CoCo-P14 Software Option: Advanced Audio Functions
CoCo-P15 Software Option: Automated Limiting Test
CoCo-P16 Software Option: Real Time Digital Filters
CoCo-P17 Software Option: Histogram and Statistics Functions
CoCo-P19 Continuous Recording to SD Card Memory
CoCo-P21 Software Option: Shock Response Spectrum Analysis
CoCo-A01 Additional battery (Rechargeable Ni-on, 6600mAh)
CoCo-A03 DC-DC adapter used automobile cigarette lighter, voltage isolated
CoCo-A04 Calibration Service at Crystal Instruments
CoCo-A05 One year software subscription for renew
CoCo-A06 One year hardware extended warranty
CoCo-AQ7 Paid engineering services (charged by hours)
CoCo-A08 BNC-BNC cable (6ft)
CoCo-A09 SMB-BNC cable (1ft)
CoCo0-Al10 Additional installation CD for EDM Basic and User’s Guides
CoCo-Al1l Additional AC-DC adapter for charging CoCo
CoCo-A12 External microphone for voice annotation
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Product Select Guide for CoCo-2, CoCo0-90 and CoCo0-90

This document describes the different members of the Coco product family. Refer to Table 1 for a detailed
comparison of the products.

CoCo0-80

CoCo0-80 is the main product in the CoCo family and is the best choice for most applications. It is equipped with
either 4 or 8 BNC connector input channels. The inputs are isolated with IEPE, single or double ended configuration
and 130 dB dynamic range. The 4-channel CoCo-80 can be upgraded to 8-channels at the CI factory. Channel 1 can
be configured as a tachometer input. The mass flash memory of CoCo-80 can record 8 channels of streaming
signals simultaneously up to 102.4 kHz with real-time spectral analysis capability.

CoCo-90

CoCo-90 has a higher channel count and is a good choice for monitoring 8 or more channels simultaneously. It has
16 SMB connector input channels. The inputs have IEPE and Single End input mode, 100 dB input dynamic range
and three input range settings. Differential input mode is not available on CoCo0-90. CoCo0-90 has a separate
tachometer input and channel 1 can also be configured as a second tachometer input.  All input channels can be
simultaneously sampled up to 102.4kHz. The continuous recording speed is limited to 51.2kHz per channel for
simultaneous 16 channel recording.

CoCo-2

The CoCo-2 is the entry level product of the CoCo family. It is a low cost solution for basic measurements that
require only 2 input channels. CoCo-2 uses the same hardware as the CoCo-80 with only 2 input channels
installed. CoCo-2 has no tachometer input channels. The mass flash memory can record 2 channels of streaming
signals simultaneously up to 102.4 kHz while simultaneously computing real-time time and frequency based
functions. The CoCo-2 is configured with fixed measurement functions including time recording, transient capture,
auto-power spectra, cross-power spectra, coherence and frequency response functions. The analysis functions are
limited on the CoCo-2; refer to Table 1 for a comparison with the CoCo-80.

The CoCo-2, CoCo-80 and CoCo-90 enclosures are identical in size. Note that CoCo-2, CoC0-80 and CoCo-90
cannot be upgraded to each other. CoC0-80 can be upgraded from 4 to 8 channels. All versions have a signal
source output channel and the same computer connection peripherals.
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Figure 1 CoCo0-90 contains 4 or 8 BNC input connectors and an output source
channel.
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Figure 2 CoCo-90 contains 16 SMB input connectors plus a tachometer and output
source channel.

Figure 3 CoCo-2 contains 2 BNC input connectors.
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Table 1. Product Selection Guide

ERDBR
TEL:+86-10-6561-0249
FAX:+86-10-6561-0251

TEL:+86-21-5252-2441
FAX:+86-21-5252-2440

TEL:+86-512-5786-9800
FAX:+86-512-5786-9818

CoCo-2 CoCo-90 CoCo0-90
Number of Input Channels 2 40r8 16
Input dynamic range 130 dB 130 dB 100 dB
One input One input Three input
range (10V) range (10V) ranges (10V,
1V, 0.1V)
Input Mode IEPE IEPE IEPE
AC-Differential | AC-Differential | AC-Single End
DC-Differential | DC-Differential | DC-Single End
AC-Single End | AC-Single End
DC-Single End | DC-Single End
Time recording, transient capture, Yes Yes Yes
auto-power spectra, cross spectra, FRF
and Coherence
Classic waveform signal source Yes Yes Yes
Data Conditioning (math operation for | No Yes Yes
time streams)
Flexible Configurable Signal Analysis | No Yes Yes
Octave and SLM (CoCo-P11) No Yes Yes
Order Tracking (CoCo-P12) No Yes Yes
Swept Sine and THD analysis (CoCo- | No Yes Yes
P13)
Arbitrary Waveform Signal Source No Yes Yes
(CoCo-P14)
Automated Limit Test (CoCo-P15) No Yes Yes
Real-Time Digital Filters (CoCo-P16) | No Yes Yes
Histogram and Statistics (CoCo-P17) No Yes Yes
Hardware Upgradability No upgrade 4 ch. can be No upgrade
upgraded to 8
ch.
Cannot upgrade
to CoCo-90
Order Part Number CoCo-P04 CoCo-PO01 for 4 | CoCo-P03
ch.;
CoCo-P02 for 8
ch.
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TEL:+86-755-2697-2985
FAX:+86-755-2697-2982




