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SMART COLUMN 
IMAGER 
Industrial Design: 08-01559-0101, MY 13-E0029-01 01 

ABSTRACT 
This invention presents a smart column imager system that 
performs 3D imaging of liquid/gas mixtures in a process column 
and estimates of the mixtures profiles. 

II NEEDS 
Multi-phase flow instrumentation for column imaging and 
monitoring 

APPROACH 
Ultrasonic sensor in the form of tomography sensor array 

BENEFITS 
Non-contact column imaging and full-spectrum monitoring system 

ry instrument use only single point measurement 

• Concentration Measurement in Industrial Processes 
• Volume Flow Rate Estimation in Chemical Reactors 
• Continuous Monitoring of Mixing and Gas Transfer in Reactors/ 

Centrifuges 
• Internal Processes Observation for Bacteria Cultivation 
• Oil and Gas Pipeline Imaging 
• Chemical Column & Reactors Imaging 
• Flow Behavior Monitoring in Industrial Column 
• Turbulence Control Monitoring in Industrial Pipelines 
• Volume Flow Rate Measurement 
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PRODUCT DESCRIPTIONS 

The growth of 4G wireless communication system, a high 
performances, simple circuitry and low cost wireless transmitters 
are required. One of the main radio frequency (RF) circuits in the 
wireless communication transmitter is a mixer. The mixer linearity 
dominates the overall linearity in the transmitter design. This product 
is an up converted double balanced mixer at 5.2 GHz that offers high 
linearity, high bandwidth and low cost. In addition, high port-to­
port isolation greatly reducing the need for output filtering to meet 
LO suppression requirements. This product is implemented using 
CMOS technology which is cost effective and can easily integrate 
with digital CMOS ICs to form a wireless system on chip (SoC). 

_ NOVELTIES 

• Novel circuit design (source degeneration). 
• High LO-RF isolation (reduce of output filtering), 

ADVANTAGES 

• Low cost process. 
• Wide Bandwidth 500 MHz. 
• High linearity +13.5 dBm. 
• Low power consumption 5.4 mW. 
• Low LO drive level 2.0 dBm. 
• High port-to-port isolation. 

II APPLICATIONS 

• 4G modem, cellular. 
• 4G portable devices. 
• WiMAX radios. 
• RF Instrumentation. 

II COMMERCIAL POTENTIALS 

• Surface mount component. 
• Integratable in a system on chip (SoC) transceiver. 

This product 
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Typical 46 LTE Mobile radio 
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Novel Circuit Oesign 

RF Frequency Spectrum at 5.2 6Hz 

PUBLICATIONS 

o 
_ -20 1 __ --

~ -40 

It .fiO 
I ,~ 
11 ·80 
0 .. 100 

-120 

High Linearity Performance 

Prototype of Mixer 
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