
Liquid Density, Viscosity and Temperature Sensor
microLDS

Integrated Sensing Systems Inc. (ISSYS) has become the
market-leading supplier of microCoriolisTM sensors to a 
wide variety of industries with our previous FC10
embedded density sensor. Our new microLDS (liquid
density sensor), sets a new standard in compact but
high performance liquid density measurement. The
microLDS utilizes the field proven, patented* fluidic
density chip and has significant upgrades in electronics
and software to provide even higher performance and 
capability. A major improvement with is the availability 
of an optional computer interface to custom program 
the sensor to convert liquid density into a binary 
concentration measurement Monitoring and recording 
process data is also available. Voltage outputs of 
density and temperature now meet industry standards. 
Serial communication of density and temperature is 
available with the computer interface option. These 
hardware and software changes result is a sensor that 
provides a highly accurate density/temperature meas-
urement, packaged in a small enclosure suitable for 
embedding in analytical or portable equipment. 

The heart of the microLDS is a fluidic density sensor 
fabricated from silicon.   The traditional components of a 
vibrating steel density meter, are now fabricated using 
silicon-processing technology. The result is a sensor that 
provides a superior density measurement in a package 
smaller than a fingernail. Silicon’s low mass (1/3 that of 
stainless steel) and very high strength (3x of stainless steel) 
make it a perfect material for a density sensor.

A small hollow silicon tube is the sensing element. Vibrating 
at very high frequencies, the sensor detects changes in fluid 
density as a shift in tube frequency. An integrated platinum 
RTD temperature sensor is fabricated inside the sensor for 
direct measurement of fluid temperature. Fluid density is a 
function of temperature and fluid composition. The meas-
ured density can be converted to a chemical concentration 
using the optional embedded math equation that uses 
density and temperature to calculate concentration based 
on published concentration tables or customer derived 
concentration measurements.   By utilizing the optional 
interface software, a user now can reprogram the microLDS 
to operate over a custom range of binary chemical 
concentrations.

Introduction

The microLDS product offers an option to directly meas-
ure fluid viscosity, in addition to density and tempera-
ture. Viscosity measurement is fast and accurate. A 
combination of density, viscosity, and temperature, in 
many cases, can be an indicator of the composition of a 
liquid or its quality.   For example in ink jet printing, the 
viscosity of the ink is an indicator of the potential 
quality of print. For motor oils, viscosity can be an 
indicator of the quality. 

Fluid Viscosity

Density Measurement to Chemical 
Concentration 
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The microLDS is the perfect solution for measuring alcohol 
concentration in water. By using the microLDS to monitor 
the purity of the alcohol,  adjustments can be made to 
maintain it at it’s optimal concentration.  Glycol concentra-
tion can also be easily determined using liquid density and 
temperature  measurement.  The microLDS is ideally 
suited for  applications that require small packaging and 
low power consumption in general purpose electrical 
environments such as portable analyzers.

Chemical Concentrations

Three, technologies are used to detect the 
concentration of chemicals in water; refractive index, 
speed of sound and density.  The clear concentration 
measurement technology should show large changes in 
signal output over a narrow concentration range. For 
example the methanol concentration range for optimal 
operation of a fuel cell is in the 0-10% range.   A refractive 
index sensor output is the as a function of methanol 
concentration over this range. An ultrasonic, speed-of-
sound sensor does have a high sensitivity to methanol 
concentration above 40%, but it’s output in the 0-10% 
range is flat. Density measurement has been proven to be 
the best available method for sensing methanol 
concentrations over a wide concentration range.

Why Density is a Superior Concentration 
Technology
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Available Fittings, 1/8” compression left 1/16” barbed right

- 1/8” 316 stainless Steel Compression
- RS-232 Serial Communication Output
- ISSYS Fluidic Communication Software
- No Bypass Header
- IP67 Sealed Case
- Modbus Communication
- Calibration Certificate
- Viscosity

microLDS Options:

microLDS Model Code Table

1 = yes, 0 = no
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1 = yes, 0 = no
1 = yes, 0 = no

1 = yes, 0 = no

Model Code:   uLDS

1 = yes, 0 = no
1 = yes, 0 = no

1 = yes, 0 = no

1 = barb, 2=1/8” compression

- Dimensions: 32.5mm x 67.5mm x 15.3mm 
- Power Supply Voltage: 5-6 volt to 12vdc*, 35 ma
- Fluid Temperature Operating Range: 5-70C
- Fluid Temperature Measurement Accuracy: +/- 0.03C
- Standard Density Range: 0.6 to 1.3 grams/cc
- Density Accuracy: 0.0005 grams/cc
- Optional Viscosity Measurement Range: 0-50 cP
- Optional Viscosity Measurement Accuracy: 0.2cP  
- Protection: IP65
- Max Pressure : 20 psig Barbed, 300 psig Steel Compression
- Analog Communication: Quantity (2), 0.5 to 4.5 volts
- Standard Measurements: Fluid Density, Temperature
- Standard Tube Fittings: 1/16” Plastic Barbed 
- Electrical Connection: 1 Meter Cable
- Weight: 150 grams
*Use of a higher voltage power supply will generate 
  internal heating

microLDS Standard Specifications:

The microLDS is configured with a 0.018” integral orifice in 
the flow path as the standard design, which generates a 
differential pressure to drive fluid through the sensor. This 
allows the unit to be used in higher fluid flow applications.   
A no bypass version is available as an option.

High Flow Applications

microLDS Rev. B ©2013 Integrated Sensing Systems, Inc., 2013 All Rights ReservedmicroCoriolis is a trademark of Integrated Sensing Systems, Inc.

* US Patents 6,477,901, 6,499,354, 6,637,257, 6,647,778, 6,923,625, 6,932,114, 6,935,010, 7,059,176, 7,228,735, 7,263,882, 7,351,603, 7,381,628, 7,437,912, 7,568,399, 
7,581.429, 7,628,082, 7,789,949, 7,823,445, 7,921,737B2, 8,016,798, 8,021,961 Japanese Patent 4,568,763 and more domestic and international pending patents.  
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