
KNF-Kongress 2016 

Jochen Krapf 

Wenn Bits zu Strom werden –  
Elektronik am I/O-Port  
des Microcontrollers  
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Agenda 

• I/O-Port 
• Spannung 
• Strom 
• Ground 
• Lange Leitung 
• EMV 
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I/O-Port 
General Purpose Input Output 

(GPIO) 
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I/O-Port 
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import RPi.GPIO as GPIO 

  

# set up the GPIO channels 

# one input and one output 

GPIO.setup(10, GPIO.IN) 

GPIO.setup(11, GPIO.OUT) 

  

# input from pin 11 

input_value = GPIO.input(10) 

  

# output to pin 12 

GPIO.output(11, GPIO.HIGH) 

  

 

 

 

# the same script as above but using BCM GPIO 

00..nn numbers 

GPIO.setmode(GPIO.BCM) 

GPIO.setup(17, GPIO.IN) 

GPIO.setup(18, GPIO.OUT) 

input_value = GPIO.input(17) 

GPIO.output(18, GPIO.HIGH) 

sudo apt-get install rpi.gpio 
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I/O-Port 
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I/O-Port 
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I/O-Port 
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GPIO 
USART (Serial) 

SPI 
I²C 
PWM 
… 
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I/O-Port 
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Spannung 
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Spannung: Praxis 

Theorie: Praxis: 
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Anno 1961… 
 
Transistor- 
Transistor- 
Logic (TTL) 
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Spannung: TTL 
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Spannung: TTL (5V) 
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Spannung: TTL 3,3V 
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Spannung: Familien 
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5V  3,3V 
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Problem: 3,3V-In an 5V-Out 
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5V  3,3V 
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Lösung: 

z.B.  STM32 µC (einige Pins) 
  NXP Arm µC 
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5V  3,3V 
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Lösung: 

Wichtig bei Raspberry Pi!!! 
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3,3V  5V 
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Problem: NeoPixel an 3,3V-µC 
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3,3V  5V 
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Problem: NeoPixel an 3,3V-µC 
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3,3V  5V 
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Lösung: 
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3,3V  5V 
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Lösung: 
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Strom 
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Strom 
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Problem: zu hoher Strom am Out 
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Strom 
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Microcontroller  Strom je Strom 

    Port [mA] Summe [mA] 

Raspberry Pi  2…16  50 

ESP 8266   12  192 

STM32 (CortexM3 ) 25  120 

Arduino (AVR)  40  200 

Max. Strom am Port: 
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Strom 
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Lösung: 
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Strom 
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Lösung: 
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Ground (GND) 
Masse 
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GND 
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GND 
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Problem: 
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GND 
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Problem: 
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GND 
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Lösung: 
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Lange Leitung 
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Lange Leitung 
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Problem: schnelle Signale 
über lange Leitung 



Überblick 
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Lange Leitung 

Problem: 
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Lange Leitung 
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Lösung: 

•Kürzere Leitung 
•Niedrigere Datenrate (Frequenz) 
•Geeignetes Bussystem (! I²C, SPI) 
•Geeignete Leitungstreiber 

–RS232 (10m) 
–RS422 / RS485 (1km) 
–CAN 
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EMV 
Elektromagnetische 

Verträglichkeit 
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EMV 

Eine Frage der Wahrscheinlichkeit 
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EMV 
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Problem: 
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EMV 

BitsStrom - KNF-Kongress 2016 - Jochen Krapf 

Problem: 
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EMV 
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Lösung: 

Interner PullUp-Widerstand 
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EMV 
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Lösung: 

Strom-Schleife + Entstör-Kondensator 
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EMV 
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Lösung: 

Geschirmte Leitung 
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EMV 
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Lösung: 

Verdrillte Leitung 
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EMV 

BitsStrom - KNF-Kongress 2016 - Jochen Krapf 

Lösung: 

Keramische Block-Kondensatoren 
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EMV 
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Software 
/* returns change in encoder state (-1,0,1)*/ 

int8_t read_encoder() 

{ 

 static uint8_t old_AB = 0; 

 int8_t enc_states[] =  

 {0,-1,1,0,1,0,0,-1,-1,0,0,1,0,1,-1,0}; 

   

  old_AB <<= 2;    //remember previous state 

  old_AB |= ( ENC_PORT & 0x03 );  //add state 

  return ( enc_states[( old_AB & 0x0f )]); 

} 

Lösung: 
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Fragen? 
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Experten  FabLabs 
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https://fablab-wuerzburg.de/ 
 

http://www.fablab-nuernberg.de/ 
 
https://fablab.fau.de/    (Erlangen) 

 

http://www.fablab-regensburg.de/ 
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The End 

Alle Logos, Marken und Namen sind Eigentum der jeweiligen Firmen 
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