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This document introduces theusageofMAX22190PMBwith theTMCM-0960-MotionPy. TheMAX22190
peripheral module provides the hardware to evaluate theMAX22190 Octal Industrial Digital Input.
The functionality and the implementation in the MicroPython environment are introduced.

Figure 1: MAX22190PMB
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1 Introduction
The MAX22190PMB[1] provides the hardware to evaluate the MAX22190[2] octal digital input driver. It
translates eight, 24V current-sinking, industrial inputs to a serialized SPI compatible output and can be
powered from a single low voltage logic supply. For more information please refer to the MAX22190[2]
product page. The MAX22190PMB can be evaluated together with the TMCM-0960-MotionPy V2.X[4].
Therefore, some basic functions have been implemented in Python to use this setup in a MicroPython
environment. This document will give a brief introduction on how to start up the example and use the
basic functions of the module.

2 Requirements
• Set up TMCM-0960-MotionPy[4] as shown in AN061[3]

• Terminal connection to TMCM-0960-MotionPy

• Wire up MAX22190PMB[1]

3 Connecting the PMOD board
There are multiple options to connect the MAX22190PMB to the TMCM-0960-MotionPy[4]. In the default
configuration, the MAX22190PMB is connected to PMOD-0 connector on the TMCM-0960-MotionPy V2.X.
This setup is shown in Figure 2. The corresponding pins can be found in Table 2.

Figure 2: MAX22190PMB connected to TMCM-0960-MotionPy V2.X
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MAX22190PMB Pin Description
SCLK SCLK(1) Serial Clock
MISO MISO(1))/SDI(1) Serial data in
MOSI MOSI(1))/SDO(1) Serial data out
CS A4 Chip Select
FAULT C6 Active-Low Fault Indicator.
READY B0 Goes low indicating readiness.
LATCH C12 Control the data latch

Table 2: Standard connection configuration

4 Structure and functions
In this implementation, the script addresses the chip using SPI Mode 1. This mode is the default for the
MAX22190PMB and can be changed via the configuration resistors. In this mode the frame length is
16-bits, CRC mode is disabled and Daisy Chain is not enabled. For a full list of the registers and the corre-
sponding functions have a look at theMAX22190datasheet[7]. The communication, aswell as someuseful
functions, have been implemented in the max22190.py[5] script. In max22190.py you will find the class
MAX22190. This class handles the communication with the ic and provides some convenience functions.
The functions get_digital_input_states() and get_wire_break_states() will return the corresponding states as
a list. If you want to get the wire break states do not forget to turn on the the feature in corresponding
registers. Have a look in the max22190pmb.py[6] example for reference. To get and set the states of the
pins use the functions get_fault_pin(), get_ready_pin(), get_latch_pin() and set_latch_pin(value) can be used.

5 Running the example
To start you can use the example script max22190pmb.py[6]. Start by connecting the MAX22190PMB to
the TMCM-0960-MotionPy. Connect the MotionPy to your PC and start a terminal connection. If you con-
nected theMAX22190PMB to PMOD-0 on TMCM-0960-MotionPy you can simply run the script. Otherwise,
open the example script and edit the configuration. You can start the example script with the command:

1 exec(open("PyTrinamicMicro/platforms/motionpy2/examples/modules/max/
↪→ max22190pmb.py").read())

This script first activates the wire break features in the channels and will then read out the states and the
pins. The script should now display the readout in the terminal in the following structure.

1 Channel nr.: 12345678; Channel nr.: 12345678
IO states: xxxxxxxx; Wire Break states: xxxxxxxx}

The readout updates regularly. Play around with theMAX22190PMB, feel free tomodify the example, and
have fun exploring the features.
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6 References
[1] MAX22190PMB product page:
www.maximintegrated.com/en/products/interface/sensor-interface/MAX22190PMB.html

[2] MAX22190 product page:
www.maximintegrated.com/en/products/interface/sensor-interface/MAX22190.html

[3] Application Note AN061-TMCM_0960_Module:
www.trinamic.com/products/modules/details/tmcm-0960-motionpy/

[4] TMCM-0960-MotionPy product page:
www.trinamic.com/products/modules/details/tmcm-0960-motionpy/

[5] Path to max14912pmb.py:
PyTrinamicMicro/platforms/motionpy2/modules/max/max22190.py

[6] Path to max14912pmb.py:
PyTrinamicMicro/platforms/motionpy2/examples/modules/max22190pmb.py

[7] MAX22190 Datasheet:
datasheets.maximintegrated.com/en/ds/MAX22190.pdf
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7 Supplemental Directives

7.1 Producer Information

7.2 Copyright
TRINAMIC owns the content of this user manual in its entirety, including but not limited to pictures, logos,
trademarks, and resources. © Copyright 2021 TRINAMIC. All rights reserved. Electronically published by
TRINAMIC, Germany.

Redistribution of sources or derived formats (for example, PortableDocument Format orHypertextMarkup
Language) must retain the above copyright notice, and the complete data sheet, user manual, and doc-
umentation of this product including associated application notes; and a reference to other available
product-related documentation.

7.3 Trademark Designations and Symbols
Trademark designations and symbols used in this documentation indicate that a product or feature is
owned and registered as trademark and/or patent either by TRINAMIC or by other manufacturers, whose
products are used or referred to in combination with TRINAMIC’s products and TRINAMIC’s product doc-
umentation.

This ApplicationNote is a non-commercial publication that seeks to provide concise scientific and technical
user information to the target user. Thus, trademark designations and symbols are only entered in the
Short Spec of this document that introduces the product at a quick glance. The trademark designation
/symbol is also entered when the product or feature name occurs for the first time in the document. All
trademarks and brand names used are property of their respective owners.

7.4 Target User
The documentation provided here, is for programmers and engineers only, who are equipped with the
necessary skills and have been trained to work with this type of product.

The Target User knows how to responsibly make use of this product without causing harm to himself or
others, and without causing damage to systems or devices, in which the user incorporates the product.

7.5 Disclaimer: Life Support Systems
TRINAMIC Motion Control GmbH & Co. KG does not authorize or warrant any of its products for use in
life support systems, without the specific written consent of TRINAMIC Motion Control GmbH & Co. KG.

Life support systems are equipment intended to support or sustain life, and whose failure to perform,
when properly used in accordance with instructions provided, can be reasonably expected to result in
personal injury or death.

Information given in this document is believed to be accurate and reliable. However, no responsibility
is assumed for the consequences of its use nor for any infringement of patents or other rights of third
parties which may result from its use. Specifications are subject to change without notice.

7.6 Disclaimer: Intended Use
The data specified in this user manual is intended solely for the purpose of product description. No rep-
resentations or warranties, either express or implied, of merchantability, fitness for a particular purpose
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or of any other nature are made hereunder with respect to information/specification or the products to
which information refers and no guarantee with respect to compliance to the intended use is given.

In particular, this also applies to the stated possible applications or areas of applications of the product.
TRINAMIC products are not designed for andmust not be used in connection with any applications where
the failure of such products would reasonably be expected to result in significant personal injury or death
(safety-Critical Applications) without TRINAMIC’s specific written consent.

TRINAMIC products are not designed nor intended for use inmilitary or aerospace applications or environ-
ments or in automotive applications unless specifically designated for such use by TRINAMIC. TRINAMIC
conveys no patent, copyright, mask work right or other trade mark right to this product. TRINAMIC as-
sumes no liability for any patent and/or other trade mark rights of a third party resulting from processing
or handling of the product and/or any other use of the product.

7.7 Collateral Documents & Tools
This product documentation is related and/or associated with additional tool kits, firmware and other
items, as provided on the product page at: www.trinamic.com.
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Version Date Author Description
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