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Agenda

● Wie die richtige MCU wählen

● Datenblatt lesen lernen

● Schaltplandesign

– Power
– Clocking
– Peripherals

● MCU Features

● Security?
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Typischer Schaltplan
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Wahl der MCU

● Referenzdesign, Eval-Boards
● Software Support, Examples
● Power vs. Speed
● RAM/Flash size
● Connectivity
● Preis
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Verschiedene Eval Boards
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Xplained Pro
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STM32F1 Suche 
digikey.com

● $3,05 (32 IO, 24MHz, 32k)
● $12,72 (112 IO, 72MHz, 1Mb, MotorControl, 

USB, CAN)
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Datenblatt lesen

● Teilweise mehrere Dateien
● „Reference Manual“
● „Family Datasheet“
● Ausdrucken?
● AppNotes
● Errata!

1726 Pages
59 Sections

96 Pages
8 Sections
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Absolute Maximum
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Bilder ansehen
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Hierarchie nutzen
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Beispiel Register Detail
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PinMux Tabelle
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Stromversorgung

● Mehrere Spannungen notwendig?
● Integrierte Spannunsregler in MCU
● Switch vs. Dropout Regler
● Power Budget
● Decopling
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Schematic Checklist
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Nicht das Rad neu erfinden

● Kopieren vom Eval-Board, anderen Projekten
● Dabei das Gehirn nicht ausschalten
● Modular denken

LMZM23601V3SILT 
● 1Amp 3,3Volt
● 4-36V input
● (3.8mm x 3.0mm x 1.6mm)
● KiCAD Lib
● $5,95
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Power Budget

● CPU Core (xxx µA/Mhz)
● Quarze, Oszillatoren
● Peripherals
● LEDs
● Sonstige Chips
● Pullups
● Angeschlossene Geräte
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Taktquellen

● Internal RC Oszillator
● External Crystal
● PLL und Varianten
● USB Recovery
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Mehrere Clocks

● Typisch für Low-Power-Design
● AlwaysOn oder SlowClock
● Asyncrone Clocks

– Typisch für SAM MCUs von Atmel
– Braucht (teilweise) Syncronization
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Clocking - Fallstricke

● Startup Time
● PLL Input Frequency
● Peripherals

– USB 48Mhz
– UART Baseclock
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Peripherals

● IO Pins (GPIO)
● Serial: U(S)ART, (Q)SPI, I²C, I²S, LIN
● DAC/ADC, AC
● Timer, Counter
● „Sonstige“: CTMU, CAN, Ethernet
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GeneralPurposeInputOutput

● TotemPole vs. OpenDrain
● Interrupts
● Drive strength
● Peripheral Mux
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Übersicht CPU Features

● NestedVectorInterruptController
● Debugging
● MemoryMap: Flash/RAM/ROM
● Flash Controller
● Boot modes, Bootloaders
● DMA
● Watchdog
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Debugging

● JTAG vs SWD
● MicroTraceBuffer
● ARM Trace
● printf 

https://www.sigrok.org/blog/new-protocol-decoders-arm-tpiu-itm-etmv3
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Security?

● MMU? MPU!
● TRNG, IntegrityMonitor, AES
● Flash Lock
● Execute from ROM/RAM
● Software^^
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Fin.
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XTAL Load Crystal
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Schutzschaltungen

EMI2121MT-D


