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About me... ..!‘.t.'

Hollabrunn

= HTL-Lehrer seit Herbst 2013 (EL )
= Technischer Informatiker

= Schwerpunkte

= Digitale Systeme und Computersysteme
(2. - 4. JG)

= Elektronik-Labor

= Betreuung von Diplomarbeiten
(lIoT, uC, LORAWAN, ..)

E-Mail: michael.wihsboeck@htl-hl.ac.at
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2. JG (von HWE verschoben) — Grundlagen:

« Kombinatorische Logik: Schaltalgebra, Digitale Grundschaltungen inkl. Simulation,

Rechen- und Codewandlerschaltungen

« Sequentielle Logik: Latches, Flip-Flops, Register, Entwurf von synchronen Zahlern
(Einstieg in Automatenentwurf)

3.JG:

« Automatenentwurf, VHDL, Digitalsimulation, Logikbausteine (FPGA, ..)

- Schwerpunkt: Umsetzung Theoriewissen in Hardware

4. JG:

« Microcontroller, Computerarchitekturen, |/O-Peripherie, Embedded Systems, uC-

Programmierung mit C/C++

- Schwerpunkt: Hardwarenahe C-Programmierung mit uC
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« Betriebssysteme (Echtzeit?)
« Unterschied Cortex M, Cortex A?
 FPGAs im Labor

« Untere Klassen 1. und 2. JG - FSST:

Interesse wecken moglich?



Suche nach neuver HW fur DIC 3. JG (1/3) ..!'.t.l
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Unzufrieden mit Xilinx Toolchain, Versuche mit

Altium-Designer (Plug-In entwickelt), ..
N X

->Wechsel zu Intel/Altera beschlossen

- Suche nach gunstigem FPGA Board ..
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MAX1000 - |IoT Maker Board

 Hersteller ,trenz electronic” und , Arrow"”
* Intel MAX10 FPGA
e ~€ 30,--

e 62X25 Mm
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Entwicklung einer Trager-Platine fUr das
FPGA-Board:

« Erweiterbar mittels PMOD-Steckverbinder

« Auf Raspberry Pi B aufsteckbar (fUr Labor)
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.. nicht nur fUr FPGA geeignet ..
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MDDS Uberlegungen (1/3) L]
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Modulares System _{,c Modul

.. oder FPGA-Modul

Touch Display

UART 2 USB

PMOD Switches (Raspberry Pi,

optional)

BaseBoa rdl‘
\/ 1o

PMOD LEDs
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 Modular erweiterbar, kompakt

« Softwaresupport wie bisher (KEIL uVision 5)
* Nicht teurer als bisheriges System

» Zusdtzlich Support fUr Mbed-Okosystem
Mbed Online Compiler Mbed Studio Mbed CLi

The easiest way to get started. The desktop IDE for Mbed OS. The command line tool for Mbed OS.

® o my-cool-project — fish /Users/src/my-cool-project — -fish
(~/src)s> mbed ne Y- ) t

Ty v g (5] Comple ~ g\ Ihon Dovice Management « (% Comet = ) Ravieon

P Wortapace (2] [P
Sy vogm
e e e
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MDDS uC Modul (1/4) Ilb;tll
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* Integrierter Debugger sowie UART2USB

 Drag-and-Drop programmierbar:

w- MDDS (Ez) — O X
T we *» MDDS(E) v DO 2 "USB-Laufwerk (E:)" durchsuchen
[] mame a Anderungsdatum Typ GroBe
~ DETRILS.TXT 22,03.2016 13:30 Textdokument 1KB
B MBED.HTM 22,03.2016 15:30 Firefox HTML Documen t 1KB

2 Elemente =l




MDDS uC Modul (

\Yeo
D-

D+

ID
GND
Shield

T

Interface
DAPLink.SchDoc

W\

(J'||-$> w

X7

Micro-USB

] USB_D-

L | USB D+

TGT_SWCLK [

Target
Target.SchDoc
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] TGT_SWCLK

TGT_SWIO [}
TGT_NRESET [

] TGT_SWIO

] TGT_NRESET

TGT_TX [
TGT_RX [

| ] TGT_TX

] TGT_RX

I 1V50 R

Power Supply
Power_Supply.SchDoc

] V50_R

] V_USB
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MDDS uC Modul (2/4)
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Shield
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Interface
DAPLink.SchDoc
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X7

Micro-USB

] USB_D-

L | USB D+

Target
Target.SchDoc
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TGT_SWCLK [

TGT_SWIO [}

] TGT_SWIO

\ TGT_NRESET [}

] TGT_SWCLK

] TGT_NRESET y

TGT_TX [
TGT_RX [

| ] TGT_TX

] TGT_RX

T JVs4 R

Power Supply
Power_Supply.SchDoc

] V50_R

] V_USB
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- Debugger ,,DAPLInk* (Software),
Referenzdesign von ARM HDK (Hardware)

« Open Source (Github)

 Direkt unterstutzt
In KEIL uVision5
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Welchen Microcontroller 054

bestucken?

« STM32F103 M3 (aktuell, mbed-fahig)
« STM32F303 M4 (zukunft?, mbed-fahig, Audio (12S) )

Lys

life.augmented
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Verbindungsglied zwischen
uC Modul und Peripherie

(sowie Raspberry Pi)
Features:

« 3 X PMOD Buchse, LED, Schalter, Tempsensor

« Vollwertiges Raspberry HAT (mit EEPROM)

« Kommunikation zw. uC und RPi (UART, I12C, SPI)

18
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~intelligentes Display*
Ul wird im ,Nextion Editor” gezeichnet ..
.. und mit SD-Karte programmiert

Interaktion (Touch-Events, Wertdnderungen)
mittels UART

20
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m‘ Nextion Editor(C:\Users\Michael\Mbed Programs\MDDS_Demo\NextionHMN\MDDS_Demo.HMI) — = x
File Tools Seting Help About Style™
L_iOpen iNew HS::-.-:- L‘_“lCompne @Debug ? Upload ‘Copy &Cut t]F’asie M _G_Lock _C:lUnlock XDelete ™ Undo(0) ™ Redo(0)
P L2 S| Tl 4 & Foetenie 2 & dC :
Toolbox 2] Display | Programs = -
. : Sexetd D
(8] scrolling tex e
123 Number
Xﬁoat IID I
© buior | MDDS
&1 Progress bar tLedLab?IjB LED:
B Picture {ButLabel
<0y usbsytton:
- Hespet Reary:
% Gauge
"\ Waveform tTm'p Iigliehp.:
2> Slider b Swlabel: S -
, Uritches:
|Picture ] | Attribute 2
+ - 8 E T ‘l‘ & pageD(Page) -
<« | i | (P ~
type 121
|Qutput # | |Event 2] [l 0
EETEER Fostinitiai.. " | yscope local
/. H sta solid color
- bco DEEESE
( Preinitialize event execute before ca 0
T 1>
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« Einfache Steckverbinder-Spezifikation
(Firma Digilent)
« Legt Pin-Positionen bei Schnittstellen fest

(UART, SPI, 12C, ..) sowie Mechanisches:

VCC GND 8 signals

In
B R
o =
2X6

1X6
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Zusatzliche Modularitat durch PMOD “!l.t.l
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« Entwicklung eigener Module sehr einfach ..

 ..und viele fertige Module am Markt

verfugbar:

Z.B.
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)

Module fir Bluetooth 2.0 / 4.0 (BLW)

WIiFi sowie LoRaWAN

O
c
0
-
(o
(o
)
=
)
L
Q.
=
()]
(o 8
—
=)
d
o)
=
(7))
o
o
>

(DA ,,SmartSensorManagement

PMOD
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Gesamtsystem nutzen ..

JADDSwC

S AL L R
EEx k=
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USB connector: (Priority 2)
Virtual Com Port (TX = PA9, RX = PA10)
DAPLink Debug Channel
Drag-n-Drop Flash Programming

S1 Reset

MDDS_uC (Rev. 8)

PB4 5V Out
[ WKUP_H ADC12 INO H TIM2_CH1 _ETR H UARTZ_CIS H PAO (Priority 1)

[[ADC12 IN1 H TIM2 CH2 UART2 RTS H PA1 3,3V0ut
[CADC12 IN2 H TIM2 CH3 UART2 TxD [H PA2 ~ GND
[[ADC12 IN3 H TIM2 CH4 H UART2 RxD H PA3 ' '
[UART2 CK]H ADC12 IN4 SPI1_NSS PA4 TIM3 CH4 | ADC12 IN9 |

TIM3 CH3 H ADC12 IN8 |

PAS H SPI1 SCK ADC12 IN5

[[ADC12 IN7 H TIM3 CH2 SPI1_MOSI H PA7
[[ADC12 IN6 H TIM3 CH1 [ SPIT MISO H PA6

[ADC12 IN10} PCO : PBI1 H_UART3 RX__H 12C2SDA |
[ADC12_IN11} PC1 5 i i PBI0 H__ UART3 TX H 2c2scL |
[ADC12 IN12} PC2 > PB9H  CAN TX H TiM3 CH4 |
[ADC12_IN13'} PC3 > PBE H_ CAN RX ___H TIM3 CH3 ]

]

D7 _}—{Pc13 HUART1 (wakeup) H TAMPER-RTC
|_D6 |

[ TiM4 CH2 _H 12CiSDA _H PB7 —{ D4
[ TIM4 CHI H T12C€iscC H PB6 —{ D5

PC12

PMOD interface, upper row:

SPI2_NSS TIM1 BKIN_H_UART3 CK |
N [ SPI2MOSL} TIMT CH3N
P3 SPI2_MISO TIM1 _CH2N _H UART3 RTS |

P4 SPI2 SCK TIM1 CHIN H UART3 CTS |

GND

PMOD interface, lower row:

PC6
[ P6 ]

USB D-
\—1 p8  —{ra12 H USB D+ ]

27
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MDDS-Base Board (Rev.3) . OO R

X12 X3
uao[:] ® ®{rom F!Pi. e ® C
X7 @
@®
PMOD 3: omme BS
cEEx X9
[TIM3_CH3 H_CAN RX_H PB8 —{ D8 | Bz
[[12CZSDA H UART3_RX HPeii —{ D1l ] S‘ m_.
[2C2SCL_H UART3 TX H PBio D10 - =C
TIM3_CH4 H_ CAN_TX PBO D9 =
= a4
=
- O
N i o2 &0
% dlelel:  8l8)s OO0
21z(2|2|2 82| =
SlgIgl2lz >|s|°
XXX M XX XXX, ..!I.t.l
(XXXX HOQOOO® icbronn
PMOD 1 upper row: PMOD 2 upper row:
By Y \H 07 __}—{PCi3 H UARTI (wakeup) H TAMPER-RTC ]
| OND ——{ D6 —{pciz]
ADC12_IN5 SPIT SCK H PA5 — p12 }——t ~—— bs }—PB6H I12cisCcL___H TIM4 CHL |
[ADC12 IN6 H__TIM3 CHL _H SPIZ_ MISO H PA6 —] AINe |} / [ 04 }—{PB7 H__I2C1SDA _H TIM4 CH2 |
[ADC12 IN7 H__TIM3 CH2 _ H SPIT_MOSI H PA7 —{ AINs_}
[UART2 CKH ADC12 IN4 ——— SPIT NSS H PA4 — AIN4 |
PMOD 1 lower row: PMOD 2 lower row:
M—/ ~——{ po }—{PCoHADCI12 IN10]
m—/ \ \—| b1 |— PC1 HADC12 IN11]
[ADC12 INT H TIM2 CH2 HUART2 RTSH PA1 —{ AN1 }———— D2 —{ PC2 HADC12 IN12]
[[ADC12 IN3 H TIM2 CH4 HUART2 RxD H PA3 — AIN3 |—// ~——— T b3 }—{PC3 HADC12 IN13]

[[ADC12 IN2 H TIM2 CH3 HUART2 TxD H PA2 — AIN2

—C
I / PR— -
[ wkuP 1 ADC12 INO H TIM2 CH1 ETR H UART2 CTS H PAO — AIN0 }
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MDDS-Base Board (Rev.3)

BaseBoard connected

to Raspberry Pi B+/... Raspberry UARTO <-> CM3 UART3
Raspberry I2C  <->CM3I%C1
Raspberry SPI  <->CM3 SPI1

Mogliche Kommunikations-Verbindungen:

[ TiM4 cH2 | 12C1SDA H PB7 —{ D4 |
[ Tmim4a cH1 | 12c¢isct HPB6 — D5 |
[ADC12 IN1 H TIM2 CH2 H UART2 RTSH PA1 I AIN1 |

[ D11 —rPB11 H UART3 RX H 12C2SDA |
[ D10 —rPrBi0H UART3 TX H 12C2SCL ]
[ D6 F—pci2]

000008
0600000:

[ TIM3 CH4 H CAN TX HPB9}— D9 |
[ ADC12 IN2 H TIM2 CH3 HUART2 TxD H PA2 —— AIN2 |
[ADC12 IN3 H TIM2 CH4 HUART2 RxDH PA3 —— AIN3 |

e
©

[ b7  }—{Pci3 H UART1 (wakeup) H TAMPER-RTC |
[ D13 | { PBO | [ TIM3 CH3 H ADC12 IN8 |

[[ADC12 IN6 H TIM3 CH1 [ SPIT MISO H PA6 —{ AIN6 |
[ADC12 IN7 H TIM3 CH2 H SPIT MOSI H PA7 —{ AIN5 |

[ D14 +——{PB1}] [ _TIM3 CH4 H ADC12 IN9 |

ADC12 IN5 {TSPIT SCK H PAS —{ D12 | [(CAIN4 |—{PA4 H SPIT NSSH UART2 CK H ADCI2 IN4 ]
[CAINO |—{PAO }H UART2 CTS }-{ TIM2 CHI ETR H ADC12 INO H_WKUP |

ADC12 IN10 [(pcO+—{ DO ]
[ADC12 IN11 | (PC1}+— D1 ] ew|G)E)|*= [_AREF }—{ PB4 ]
ADC12 IN12 (P2 D2 ] <= |G)@|em
ADCI2 IN13 (Pc3+—{ D3 ] e |G)G)|= [ D8 |—{PB8H CAN RX _H TIM3 CH3 |

il (91O] ke

Ground @ GPi0z1
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Demo!
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Fragen?
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Vielen Dank!




