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* Spannung
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* EMV




I/O-Port

General Purpose Input Output
GPIO)
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sudo apt-get install rpi.gpio
import RPi.GPIO as GPIO PHs PL-5P

# 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)
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Equivalent Circuit for Raspberry Pi GPIO pins
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Spannung
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Low




SpannunEsaliE

Anno 1961...

Transistor-
Transistor-

Logic (TTL)




TTL (5V) Out TTL (5V) In




TTL 3,3V Out TTL 3,3V In
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Spannungatamilien

5.0V — Input High level Voltage
Input L ow level Voltage
4.5V Output High level Voltage
Output Low level Voltage
4.0V — M Vi: Threshold Voltage
350V
Trpical values,
3.0V — . Avetaged over
2.0
2.0V —
1.5V
1OV —
0.5Y
0.0V —
COS TTL/CMOS TTL ETL LowV BTL GTL
AC.HC ACT-HCT F-5A8 LY-LYC
AHC-C AHCT-FCT L5 ALS ALVC



Problem: 3,3V-In an 5V-Out

TTL (5V) Out TTL 3,3V In




Losung:

TTL (5V) Out Device 3,3V In - 5V tolerant

p

z.B. STM32 uC (einige Pins)
NXP Arm uC
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5N~ 313V

Losung:

5V 3,3V

pC Device

QOut ~1mA 2,2|(Ohl'l'l In
Port > 1 Port
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Wichtig bei Raspberry Pil!!
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Problem: NeoPixel }1 3,3V-uC

WS2812B

Intelligent control LED

Worldsemi integrated light source
Prameter Smybol conditions Min Tpy Max Unit
Input current I Vi=Vop/Vss — — +] A
e —
Vi Dpy, SET ( 0.7Vpp } — Y
Input voltage level N —~— = —=
Vo Dpy» SET — — < 0.3 Vpp > A%
. g g
Hysteresis voltage Vu D, SET — 0.35 e A"




Problem: NeoPixel an 3,3V-uC

TTL 3,3V Out Neopixel / WS2812




Losung:

TTL 3,3V Out 74 HCT xxx
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Losung:

3,3V 5V 5V 5V

pC Device
74 HCT 14

Out I\ In
Port Port







Problem: zu hoher Strom am Out

oV




Max. Strom am Port:

Raspberry Pi 2..16 50
ESP 8266 12 192
STM32 (CortexM3) 25 120

Arduino (AVR) 40 200




Losung:

3,3V

pC

Port
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COMMON FREE
WHEELING DIODES




Losung:

3,3V

pC

Qut

Port

» Logic-Level Gate Drive

« Advanced Process Technology
+ Dynamic dv/dt Rating

» 175°C Operating Temperature
» Fast Switching

+ Fully Avalanche Rated

Description

Fifth Generation HEXFETs from Intemational Rectifier
utilize advanced processing technigues to achiave the
lowest possible o istance per silicon area. Thisbenefit,
combined with the fast switching speed and ruggedized
device design that HEXFET Power MOSFETs are well
kriown for, provides the designer with an extremely efficient
device for use in a wide variely of applications.

The TO-220 package is universally preferred for all
commercial-industrial appli at power dissipation
levelsto approximately S0watls. The lowthermal resistance
and low package cost of the TO-220 contribute to fts wide
acceptance throughout the industry.

[n]
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Vpss = 55V
HDS[on] =0.0350

Ip = 30A

Logic-Level-FET

1000hm

1MOhm

D

5...24V




Ground (GND)
Masse







Problem:
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Problem:

«qnd TTL 3,3V In
Leitul
GND

TTL 3,3V Out din™®




Losung:

ge Leitung
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Device




Lange Leitung




FangseNieiiuns

Problem: schnelle Signale
uber lange Leitung

puC Device

Port

Out

Port




Problem:

TTL 3,3V Out TTL 3,3V In




FangseNieiiuns

Losung:

* Kiirzere Leitung
* Niedrigere Datenrate (Frequenz)
* Geeignetes Bussystem (! I12C, SPI)

* Geeignete Leitungstreiber
—RS232 (10m)
—RS422 / RS485 (1km)
—CAN
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Eine Frage der Wahrscheinlichkei




Problem:

3,3V

Q
i Lange Leitung

3,3V

Device

Port




EVAV

Problem:

TTL 3,3V In




Port \

3,I|3V
Device
~100kOhm
——
—
E

Interner PullUp-Widerstand




Losung:

3,3V 3,3V

J |

Device

SSUC}hm[]
~10mA In

l {—— T ——— * Port
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j I Lange Leitung 100nF

Strom-Schleife + Entstor-Kondensator




Geschirmte Leitung




Losung:

L

3,3V 3,3V
y |
Device
SSUDhm[]
n

Lange Leitung

Verdrillte Leitung




Losung:

3,3V

3,3V

100nF
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Device
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Port \

Keramische Block-Kondensatoren




EVAV

Losung: 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 )]);

}






Experten = Fablabs

http://www.fablab-nuernberg.de/

https://fablab.fau.de/ (Erlangen)

https://fablab-wuerzburg.de/

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