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Napin

Realizovat kit FO- Lab na nepajivém kontaktnim poli

Postup.

Stabilizator napéti +3,3 V z HT7533, zmérit napéti , kontrola + 3,3 V
Zapojit procesor a podpurné obvody

Prepnuti do rezimu Boot — zda bude kit vidét v zarizenich
Stahnout program z Embedded.fel.cvut.cz ---ETC

Program Dfuse demo, pro naprogramovani.

Nahrat soubor stm32f042f6_ PA4 Osciloskop _toggle 2x 2018 3 27.dfu
Po rest ma 2x bliknout LED na PA4, pin €. 10

Spustit program na PC, navazat komunikaci

Seznamit se s funkci programu
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Signaly procesoru, zapojeni

Pin 16 Vp, digitalni napajeni +3,3 V

Pin 5 Vpp, @nalogové napajeni +3,3 V ( u nas propojeno Vpp a Vppa)

Pin 15 Pin Vg — GND -zem, na 0V

Pin 4 NRST reset, na tlacitko a na zem GND
Pin 1 BOOT- 0 na + 3,3 V volba BOOT (nahravani firmware do flash)
BOOT- 0 na GND (zem) volba RUN — béh programu

Pin 10 PA4 Blikani LED zapojené proti zemi — test

Pin 18 na D+ USB konektor
Pin 17 na D- USB konektor
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Zapojeni kitu FO v- Lab
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Usporadani na kontaktnim poli
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Postup sestaveni a oziveni kitu

Sestavovat kit na kontaktnim poli postupné
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Zapojit konektor USB a zapojit LED s rezistorem 470 Ohmli, rozsvitit
LED, uréit velikost proudu tekouciho LED podle napéti na rezistoru
(odpor, Ohmuyv zakon)

Zapojit konektor USB, regulator napéti HT7533 3,3V, indika¢ni LED 1s
rezistorem a zkontrolovat spravnost napéti + 3,3 V

Zapojit modul se STM32F042, prepina¢ BOOT, reset tlaCitko, LED na pin
10 pres s rezistorem.

Ozivit blikani LED 2 na pinu 10 (PA4) — s programem dodanym ve Flash

Ozivit nahravani firmware do STM32F042 z PC prostrednictvim USB
rozhrani

Ozivit FO- Lab s funkcemi: Impulsni generator, voltmetr a osciloskop



Material na realizaci kitu

Nepajivé kontaktni pole + vodiCe

Modul s STM32F042F6P6 s blokovacim kondenzatorem 100 nF
USB micro - konektor

HT7533 regulator napéti +3,3 V

LED 2x rezistor 470 Ohmu 2x;

Prepinac + tlacitko

Kondenzatory: , 2x elektrolyticky 22 uF , (2x keramicky 100 nF)
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Pole osazené STMO042 osazené pole

LED 1
+3,3V

VBUS=+5V +3,3V

Reset Regul. 3,3V +3,3V
BOOT Vnéjsi shérnice GND-zem
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Zapojeni kitu s STM32F042
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Piny vyuzité ve funkci voltmetr, osciloskop

Pro oziveni-v STM32F042 nahrany testovaci program blikani na PA4:

Aplikacni program — firmware Voltmetr + osciloskop
PC aplikace — spole¢na

PWM out pin 14 generator PWM — pro funkci voltmetr i osciloskop
CH1 pin 11 pro funkci voltmetr i osciloskop
CH2 pin 12 pro funkci voltmetr i osciloskop
CH1 pin 13 pro funkci voltmetr i osciloskop
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Priprava
https://lembedded.fel.cvut.cz/kurzy/etc

Nainstalovat ovlada¢ VCP virtual com port
Nainstalovat program DfuSeDEMO
Nahrat na disk program pro osciloskop s knihovnami

Pri problémech s instalaci VCP, jit primo do adresare, kam se program VCP
rozbalil — tedy program files a dale

STMicroelectronics/Sofrware/virtualcom port driver

a spustit dpinst_amd64.exe ( 64 bit. Windows)
dpinst_x86.exe pro 32 bit. Windows

Podobné postupovat v pripadé problému s DfuSeDEMO
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Nahrani firmware pomoci programu DfuSE Demo

+ DfuSe Demo (v3.0.5)

Ayailable DFU Devices

' STM Device in DFU Mode

- | Application Mode:

_ : YWendor [0 I:'
Suppons Upload Manifestation tolerant
Suppons Download Accelerated Upload (ST)  Procuct 1D I:'
Can Detach .
Yarsian: I:'
Leawve DFUJ maode
Actions

= 0X]

DFU kMode:

Yendor D: 0483
FrocuctID;  |DF11

Yersion:  |2200

Select Target(s): Targ.  Mame

1] Internal Flash
01 Option Bytes

Awailable Sectors (Double Cli...
3% sectors...
1 sectars...

Upload Action
File:

Transterred data size

0 KE(D Bytes) of 0 KB(0 Bytes)

Operation duration
00:00:00

Upgrade ar Werify Action

File: super_slow_042_TS50F20_ADC_Pwh_DFh.dfu

Wendor|D: 0483 Targets in file:

no Switha_Corp
Frocuct|D; 0000

“arsion: 0000

[ ]+erify after download

[ ] Optimize Upgrade duration (Remowe some FFs)

l Upgrade ]

| verty |

File correctly loaded. |
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+ DfuSe Demo (v3.0.5)

Awallable DFU Devices
|STM Device in DFU Mode - | Application kMode: DFU Mode:

_ ] “endaor D I:l vendaorD: 0483
Supports Upload hanifestation tolerant
Supports Download Accelerated Upload (ST) Frocuct I0: I:l ProcuctD: |DF11
e DB e Wersion: I:l Yersion:  |2200
Enter DFL mode/HID detach [ Leawve DFU mode
Actions
Select Target(s): Targ..  MName Availlable Sectors (Double Cli..

DfuSeDemo

? ) Your device was plugged in DFU mode,
So it is impossible to make sure this file is correct for this device,

Continue however 7
Upload Act

File: AFO J [ M

] IFR. clfu

Choose.. DRIoad Procuct|D: 0000 -
Transferred data size “ersion: 0000

0 KB(D Bytes) of 0 KB(0 Bytes)

[ ] erify after download

[ ] Optimize Upgrade duration (Remove some FFs)
Operation duration

00:00:00 | Upgrade | | ety |

File correctly loaded. |
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Nahravani programu do procesoru pres rozhrani USB

. * DfuSe Demo (v3.0.5)
Avallable DR Devices
EiTI"-.-'1 Device in DFU Mode w | Applicatiljn kode: OFU kode:
_ ] Yendaor 1D I:l YendorD: | 0483
Supports Upload hanifestation tolerant
Supports Download Accelerated Upload (ST) FProcuct ID: I:l Procuct|D: |DF11
=00 DERED Wersion: I:l “ersion:  [2200
Leave DFU mode
Actions
Select Target(s): Targ...  MName Awailable Sectors (Double Cli...
on Internal Flash 32 sectors...
m Option Bytes 1 sectors...
Upload Action Upgrade ar Werify Action
File: File: super_slow_042_TS50F20_ADC_PwWwhi_DF.dfu

“endaor ID: 0483 Targets in file:
Procuct|D; 0000

Transferred data size “ersion: 0000

17 KB(18204 Bytes) of 17 KB({18204
Bytes) [ ] erify after download

[ ] Optimize Upgrade duration (Femove some FFs)
Operation duration

00:00:05 | Upgace | [ ety |

Target 00: Upgrade successful ! ‘
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Viditelnost procesoru s firmware jako Virtual COM port

= Spravce zarizeni :|g|

Soubor  Akce  Zobrazit  MNapovéda
g 2

+- 2 Klavesnice
+ e Modemy
+ & Monitory
+ )y Mydi a jing polohovacl zaffzen
+-4 Personal identification devices
+ Iy Potitad

=B d-orty (COM a LPT)

| *

— -~

—
— —

+ %88 Procesory

+-i=) Radi®e IDE ATAMATAPI

+ & Radide sbérnice USB

+ €2 Radide SCSI a RAID

+- B, Radide zvuku, videa a hernich zafizeni

L Y S P

| £
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STM32F042 jako zarizeni (v rezimu BOOT)

%j‘@ b Ovladaci panely » Hardware azvuk » Zafizeni a tiskdrny »

Soubor  Upravit Zobrazit Mastroje  MNapovéda

Pridat zafizeni Pridat tiskdrnu

| a Tiskarny a faxy (5)

& - B

Foxit Reader PDF HP Laserlet 1200 Microsoft XPS
Printer Series PCL S Document Writer

B

EenQ EZCIUUW CVUT- ‘u"IDEGMI:—I' DataTraveler 2.0 Vstupni zafizeni

4 7afizeni (7)

- 5B
-a I‘~leurr:|ta-n3-r 1) e
s N
/ AN
/ — \
/ o \
| /
\
\ /
N\ /
AN _ 7
~_ STMm32 -
BOOTLORDER —
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STM32F042 jako zarizeni (v rezimu béhu programu F0-Lab)

w3 = L R
‘._Jl\.._.)w|@ ¥ Ovladaci panely » Hardwareazvuk » Zafizeni a tiskarny »

Soubor  Upravit  Zobrazit  Mastroje  MNapovéda

Pridat zafizeni Pridat tiskarnu
4 Tiskarny a faxy (5)
/
e &

Foxit Reader PDF HP Laser)et 1200 Microsoft XPS
Printer Series PCL 5 Document Writer

BenQ E?.UUUW CVUT- ‘u'ID EOMET DataTraveler 2.0 Wetupni zafizeni

4 Fafizeni (7)

LISE
/‘/NEurienjf {1) \\\
< N
7 \
// a] \
\
/ \
I |
\ /
\ STMicroelectroni /
\\ cs Virtual COM Y,
N Port (COMES) /
~ P
~ o _
~ —_
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Spusténi FO-Lab

Prepinani konfigurace ,,Next configuration*

PWM output + Voltmetr, nebo PWM output + Osciloskop

5| Data Viewer = = &

l Osciloscope I
S
I PWM output ]
[ PWIM input ]
[ Volt meter ]
| )

Pulse counter

Device connected
Device: stm32f042f

Configuration: Voltmeter Refresh

Connect

Enter bootoader

Mext configuration

5| Data Viewer

Oscilloscope

Generator

PWM output

PWM input

Valt meter

T

Pulse counter

Device connected
Device: stm32f042fo
Configuration: Qscilloscope

COM port:

COmM1
COMES

Refresh

Connect

Enter bootloader

Mext configuration
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Konfigurace F0 — Lab jako digitalniho osciloskopu

F =l
B Oscilloscope | = | =l 23 “
Settings
| . Control Measurement
1 I Trigger: 1500 V
(o 0
L Rising edge [7] Falling edge
: |:| Auto trigger
[ 6 =
3 Channel 1 @ Trigger
i [ channel 2 i) Trigger
] : I [7] channel 3 () Triager
] 3 [T] channel 4 () Trigger
1l = [ Start | [ Stop
% 4
§ Trigger position: 50.0 %

U

Sample rate: 20,000 kHz

2r @ Coarse () Fine

Buffer size: 1024 #

[ Reset Zoom |

n L " " 1 L PR | - PR L L " | " " " | - L " | "
| ] 4 8 12 16 20 24 @ RUAMing Samples: 512

Time {ms)

I!l— |I
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Konfigurace FO — Lab jako PWM generator + voltmetr

( ] PWM output = | B 22
Frequency: 100,000 Hz
i
@ Coarse () Fine
Duty cyde: 50.0 %%
1l
[ Start |
[ Stop ]

ETC club, 2_3B 16.10.2018, CVUT- FEL, Praha

p
5 Valt meter

Voltagel: 3.351V
Voltage2: 2,396 Y
Voltage3: 1.949V
Vdda: 3.326V

V2 -¥1: -0.955v
V3-v2: 0447

Mumber of samples:

—

16

[ Start

[ Stop

Recording source:

|voltage1

[ Show recording

[ Show DC analysis
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