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Course Overview
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Topics:
• PLC Fundamentals
• Designing a PLC
• PLC Software Design Part 1
• PLC Software Design Part 2
• PLC Application Design 
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Session Overview

• Wireless PLC Overview
• STM32 Wireless PLC
• Application Hardware
• KT Matrix
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Wireless PLC Overview
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What You will need …
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Nucleo-401RE X-Nucelo-IDW01M01

A light snack …

X-Nucelo-PLC01A1

Power SupplyX-Nucleo-OUT01A1
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STM32 Hardware Overview
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X-NUCLEO-IDW01M1

§ Wi-Fi Module
§ FCC, IC, CE Certified
§ Arduino UNO R3 headers
§ 802.11 b/g/n compliant
§ Integrated antenna
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STM32 Hardware Overview
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X-NUCLEO-OUT01A1

§ Solid State Relays

§ 10.5 to 33 V Operating Voltage

§ High Side Solid State Relay 

(ISO9200BQ)

§ Channel Output 0.7 amps

§ Status LED’s

§ Thermal protection

§ Communication fault

§ Output Status Indicator

§ Reverse protection diodes

§ Galvanic insulated outputs
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STM32 Hardware Overview
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X-NUCLEO-PLC01A1

§ Industrial Input / Output
§ 8 Inputs (CLT01-38SQ7)
§ 8 Outputs (VNI8200XP)
§ SPI Link Communication
§ Arduino headers

Input
Alarms

Output
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STM32 Hardware Overview
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Nucleo-401RE

§ ARM® Cortex®-M4 84 MHz
§ 512 KB Flash
§ 96 KB RAM
§ ST-Link Programmer
§ Arduino headers
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Hardware Setup
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Nucleo-401RE
(MCU)

X-NUCLEO-IDW01M1
(Wireless)

X-NUCLEO-PLC01A1
(PLC)

X-NUCLEO-OUT01A1
(Output)
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Hardware Setup
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12.0 V

Digital Supply

12.0 V

Analog Supply

Choose Your 
Own Adventure

Mode
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Hardware Setup
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Input

Alarms

Output

Indicators
Inputs

Outputs
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Application Hardware Selection
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The KT Matrix

Kepner-Tregoe (KT) Decision Matrix
§ A decision making technique that uses a 

decision matrix to force a ranking among 
possible alternative solutions

§ Can be used to solve a problem and gain 
group consensus

§ Arrive at a numeric number that can be 
compared
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The KT Matrix
9 Step Procedure to Evaluate Solutions

1) State the issue, problem, and decision to be made.
2) Explain the use of the decision matrix technique to participants.
3) Draft a matrix on a flip chart or white board with candidate choices 

positioned as rows and criteria as columns.
4) Weigh the criteria, if required (e.g., 1-5 weight).
5) Rate each choice within each decision/selection criteria (e.g, 1-5 score -

do not rank here).
6) Multiply the rating by its relative weight to determine weighted score.
7) Total the scores.
8) Review results and evaluate, using common sense and good judgment.
9) Reach consensus.
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The KT Matrix

1) Select an appropriate RTOS for a project
2) KT Matrix will evaluate how well each RTOS 

meets our project requirements
3) Major RTOS Concerns:

§ Performance, Features, Cost, Ecosystem, 
Middleware, Vendor, Engineer, Security

§ Identify specific criteria such as:
§ RAM and ROM Usage
§ Support, etc
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The KT Matrix
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4)  Select an appropriate RTOS for a project
1) KT Matrix will evaluate how well each RTOS 

meets our project requirements
2) Major RTOS Concerns:

§ Performance, Features, Cost, Ecosystem, 
Middleware, Vendor, Engineer, Security

§ Identify specific criteria such as:
§ RAM and ROM Usage
§ Support, etc
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The KT Matrix

5) Develop the ranking criteria
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1 Could care less but still should consider
2 Probably don't need
3 Nice to have but not mission critical
4 Not critical but must have
5 Critical must have

Weighting System
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The KT Matrix
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6 - 8) Rank and evaluate the matrix
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The KT Matrix
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6 - 8) Rank and evaluate the matrix

9) Come to a consensus
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Additional Resources

• Download Course Material for
– C/C++ Doxygen Templates
– Example source code
– Blog
– YouTube Videos

• Embedded Bytes Newsletter
– http://bit.ly/1BAHYXm

From www.beningo.com under
- Blog > CEC – Building Your own Internet Connected PLC

21

http://bit.ly/1BAHYXm
http://www.beningo.com/

