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ICM7373 is a 12-bit dual adjustable output gain, high precision digital to analog converter. This
application note describes the usage of this device to implement a complete smart process-
instrument transmitter.

An analog transmitter is a device that senses a remote physical parameter like pressure or
temperature and generates a current proportional to the standard range 4mA to 20mA. This
particular arrangement has many practical advantages, some of which are,

e Transmitters are interchangeable since they all follow the same basic standard.

e The output is relatively insensitive to noise and changes in the loop resistance.

e The transmitters can be powered from an external, remote power supply.

e Signals can easily be transmitted over thousands of feet.

The first generation transmitters had a sensor and a current manipulating transmitter that used a
remote power supply. However as the need for the precision and flexibility increased in many
applications, smart transmitters were developed which includes a microcontroller to provide
computing power as well as remote memory.

The major advantage of using a smart transmitter is that the microcontroller can be used to
condition the signal before it is transmitted. This way any known non-linearities in sensors can be
compensated for by the microprocessor by conditioning the signal in the algorithm. Using this
type of transmitter allows for much simpler processing at the receiver side which can be a big
advantage if the main controller has to process many such signals.

Smart transmitter using ICM7373

ICM7373 is an adjustable gain 12-bit precision digital to analog converter. Its low power
consumption as well as the high precision makes it ideal for applications like the one discussed
here.



The block diagram of the circuit to implement the transmitter is shown in figure 1.
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Figure 1: Smart Process-Instrument Transmitter

Using DAC for Analog sensing

In this figure, a DAC1 (digital to analog converter) is used with a comparator to perform the
function of analog sensing. This is used rather than Analog to Digital converter typically used in
such applications. There are many advantages of using such a configuration some of which are
discussed in detail in the application note ANOO3 titled ‘Temperature Sensing Application using
ICmic DAC (ICM7363/7343/7323)’. Please refer to ANOO3 for the algorithm of Analog sensing
(binary search) as well as its implementation in more detail.

Smart process-instrument transmitter

Once the digitized value of the analog output of the sensor is found using the binary search
method [1], it is processed in the microcontroller. This is done to linearize some of the known
non-idealities in the sensor. This can also be used for correcting output from pre-calibrated
sensor.

After the corrections by the microcontroller, the value of the output is sent to the digital to analog
converter which gives a precise analog output representation of the digital signal to be
transmitted. This is then converted into current using the BJT transistor circuit.



The main advantage of using this topology is that the entire transmitter can be powered using the
current loop with no extra battery requirements. Another advantage is the reduced component
and Bill of Material (BOM) cost since no separate analog to digital converter is required for this
implementation.
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Contact Information

For any other questions / queries please feel free to contact us at support@icmic.com or contact
us at the following address.

IC MICROSYSTEMS Sdn. Bhd.
Suite S06, 2320 Century Square,
63000 Cyberjaya, Selangor D.E.,
Malaysia

Tel: (603) 8319 1919

Fax: (603) 8319 1918

Disclaimer

IC MICRSOYSTEMS (ICmic) reserve the right to make corrections, modifications or changes to
any of its products and services at any time and to discontinue any of its product or service
without notice.

The information in this document is believed to be accurate and correct. However ICmic does not
assume any liability for any loss or damage caused to any party due to the usage of the
information in this document.



