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What will you know?
• Intelligent sensors
• I2C, SPI communication
• Custom communication protocol
• What is a MEMs system
• Basic circuit - circuit elements for MEMs function according to the 

assignment
• Description of SPI communication 
• Description of the CAN bus (physical layer, CAN bus frames)
• Configuration Frameworks for MEMs Systems
• … .
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Definition

• The sensor is
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Inteligentní senzor
• SMART sensors are devices

• They include:
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Block diagram of the smart sensor
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Parts of intelligent sensors
• entrance area:
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Parts of intelligent sensors
• inner part:
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Parts of intelligent sensors

• Output part:

•
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Advantages of Smart Sensors 1/2

Reduction and compensation of interference influences on the measuring
transmitter and output signal
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Advantages of Smart Sensors 2/2

Data integrity check
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Disadvantages of Smart Sensors

• Price
• Limited use in harsh conditions
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Use of intelligent sensors

• Temperature
• Pressure
• Strength
• Flow
• Vibration
• Acceleration
• etc.
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Inter-circuit communication
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Inter-circuit communication I2C

• The I2C bus (I2C-bus, Inter-IC-bus) is a two-wire
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Inter-circuit communication I2C
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Port expander - example
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Connection with uP - example
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SPI inter-circuit communication

• SPI is an inter-circuit communication 

• The basis of communication is the /CS, SDI, SDO, SPC signals.
• In a three-wire connection,
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SPI inter-circuit communication
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Illustrative and real time course of signals on SPI
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MEMs Systems and CAN Bus
Ing. Jaromír Škuta, Ph.D.
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Entering the solved problem "Synchronous acceleration measurement"
Practical use of knowledge
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What is a MEMs system

• MEMs systems - these are mainly motion sensors (accelerometers, 
gyroscopes...), but
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MMA 7456
• Digital Output (I2C/SPI) 

• 3mm x 5mm x 1mm LGA-14 Package

• Self-Test for Z-Axis

• Low Voltage Operation: 2.4 V – 3.6 V

• User Assigned Registers for Offset Calibration

• Programmable Threshold Interrupt Output

• Level Detection for Motion Recognition (Shock, Vibration, Freefall)

• Pulse Detection for Single or Double Pulse Recognition

• Sensitivity (64 LSB/g @ 2g and @ 8g in 10-Bit Mode)

• Selectable Sensitivity (±2g, ±4g, ±8g) for 8-bit Mode

• Robust Design, High Shocks Survivability (5,000g)

• RoHS Compliant

• Environmentally Preferred Product

• Low Cost
25

Block diagram MMA7456
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Princip MMA7456

27



27.08.2024

10

Map of registers MMA7456
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Example of configuring MMA7456 registries
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Sensor positions MMA7456
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Evaluate MMA7456 data
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Connection with MMA7456
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Description of the single-chip processor
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Physical layer converter for CAN

34

Wiring with PIC 16F258

35

SPI communication
• SPI is an inter-circuit communication 
•
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Time waveform of signals on SPI
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SPI communication MMA 7456
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Example application for a MCU

39



27.08.2024

14

Module requirements - firmware
• Enabling the setting of sensor registers via the CAN bus
•

•

• Cyclic reading of data from individual sensors
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CAN bus
• Two-wire serial data bus
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CAN bus
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Configuration Frame for MEMs Systems

• Byte      B0 B1 B2 B3 B4 B5 B6 B7

• C1 255 x x x x x x x
Reading from all connected

• C2 ID_m 128 x x x x x x
reading from only one board

• C3 ID_m 1 ms us x x x x
setting time ints.

• C4 ID_m 15 Adr Hod x x x x
Writing to sensor registers

• C5 ID_m 240 Adr x x x x x
Reading from sensor registers
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Link the end job

USB

TCP/IP

SPI bus

DSP s MMA7456L

DSP s PIC18F258

SPI bus

DSP s MMA7456L

DSP s PIC18F258

……..

Modul 1 Modul 2

Compact
RIO

NI 
9853

USB2CA
N
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Aplikace na straně PC
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Verification measurement procedure - Synchronizing data frames

• Connect individual modules to the network using RJ-45 connection modules
•
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What did you learn?
• Intelligent sensors
• I2C, SPI communication
• Custom communication protocol
• What is a MEMs system
• Basic circuit - circuit elements for MEMs function according to the 

assignment
• Description of SPI communication 
• Description of the CAN bus (physical layer, CAN bus frames)
• Configuration Frameworks for MEMs Systems
• … .
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Thank you for your attention
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