Stm32 DAC-ADC loopback
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List of electronics for playing

Mouser p/n Desc price/EUR
511-EV-VN7040AS Stmicro power managment 4 (kit) https://nl.mouser.com/datasheet/2/389/ev-vn7040as-1848228.pdf
IC 1.5 (IC) https://www.st.com/resource/en/datasheet/vn7040as.pdf
512-FNB51060T1 3 phase IGBT 10 https://nl.mouser.com/datasheet/2/308/FNB51060T1-D-1809484.pdf
insulated-gate bipolar
transistor
771-BT151X-650R127 Planar passivated Silicon 0.64 https://nl.mouser.com/datasheet/2/848/bt151x-650r-1520050.pdf
Controlled Rectifier
771-BYC10-600P Hyperfast power diode https://nl.mouser.com/datasheet/2/848/BYC10-600P-1383811.pdf
627-US30KB80OR-7000 Bridge Rectifier 30A 800V 9 https://nl.mouser.com/ProductDetail/Shindengen/US30KB80R-7000?gs=cc8XvXgcw4OiE
AkOiPumQw%3D%3D
BMX055 Gyro, accel, magnetic, 6 https://nl.mouser.com/datasheet/2/783/BST-BMX055-DS000-1509552.pdf

20pin Iga



https://nl.mouser.com/datasheet/2/389/ev-vn7040as-1848228.pdf
https://www.st.com/resource/en/datasheet/vn7040as.pdf

VN7040AS

High-side driver with MultiSense analog feedback for automotive applications

Max transient supply voltage

Operating voltage range

Typ. on-state resistance (per Ch)

Current limitation (typ)

Standby current (max)

Vee 40V
Vee 4to28V
Ron 40 mQ
ILiMH 34 A
IsTRY 0.5 yA
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https://electronics.stackexchange.com/questions/188745/high-side-driver-and-low-side-driver



50

FNB51060T1
Motion SPM® 55 Series

Features
UL Certified No. E209204 (UL1557)

600 V - 10 A 3-Phase IGBT Inverter Including Control
IC for Gate Drive and Protections

Low-Loss, Short-Circuit Rated IGBTs

Separate Open-Emitter Pins from Low-Side IGBTs for
Three-Phase Current Sensing

Active-HIGH interface, works with 3.3 / 5 V Logic,
Schmitt-trigger Input

HVIC for Gate Driving, Under-Voltage and Short-Cir-
cuit Current Protection

Fault Output for Under-Voltage and Short-Circuit Cur-
rent Protection

Inter-Lock Function to Prevent Short-Circuit

Shut-Down Input

HVIC Temperature-Sensing Built-In for Temperature
Monitoring

Optimized for 15 kHz Switching Frequency
Isolation Rating: 1500 V;p,, / min.

Applications
+ Motion Control - Home Appliance / Industrial Motor
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Collector-Emitter voltage [V]

Static characteristic of an IGBT &

Absolute Maximum Ratings (1) = 25°C, unless otherwise specified.)

Inverter Part

Symbol Parameter Conditions Rating Unit
Vpn Supply Voltage Applied between P - Ny, Ny, Ny 450 \" %
= Vi) (20)
Ven(surge) Supply Voltage (Surge) Applied between P - Ny, Ny, Ny, 500 \ —_— . w;,,“g:
Vces Collector - Emitter Voltage 600 v — pemee
tlc Each IGBT Collector Current Tc =25°C, T < 150°C 10 A Vs @)
tlcp Each IGBT Collector Current (Peak) Tq = 25°C, T < 150°C, Under 1 ms Pulse 20 A e 5
Wldth Detecting mﬁ; - =]
= 1N (8)
Pc Collector Dissipation Tc = 25°C per Chip 21 w S '
T Operating Junction Temperature (Note 5) -40 ~ 150 i of T
Note:
5. The maximum junction temperature rating of the power chips integrated within the Motion SPM® 55 product is 150°C. P L
R
An insulated-gate bipolar transistor (IGBT) is a three-terminal_power semiconductor device K(.V"’"'ivg {6
primarily used as an electronic switch which, as it was developed, came to combine high S INIWH) HIN
efficiency and fast switching. It consists of four alternating layers (P-N-P-N) that are M LIN W.Vsiv)
controlled by a_metal—oxide—semiconductor (MOS)_gate structure without regenerative Vs
action. Although the structure of the IGBT is topologically the same as a_thyristor with a
'MOS' gate (MOS gate thyristor), the thyristor action is completely suppressed and only the o ——
transistor action is permitted in the entire device operation range. It is used in_switching
power supplies in high-power applications: S WLt
variable-frequency drives (VFDs), electric cars, trains, variable speed refrigerators, lamp
ballasts, arc-welding machines, and air conditioners. Veu
§IN(VHI Y{?N HO ——
LICE) LIN V.Vsiv)
Vs
i Gate
mitter
T / —|— \ LO %
N" L T ‘T Vo VB B — Ll
P ‘%7 L\L “CINIUH) fiif
Epitaxial IN(UL) LN
dnft ﬁaion HO
| (5 v; U Vs(u)
Ve - !
& collector Csc o Vs (
Cross-section of a typical IGBT 7 Y VDD
S 2 LO —{
showing internal connection of co com
MOSFET and bipolar device Nu



https://en.wikipedia.org/wiki/Power_semiconductor_device
https://en.wikipedia.org/wiki/Metal%E2%80%93oxide%E2%80%93semiconductor
https://en.wikipedia.org/wiki/Metal_gate
https://en.wikipedia.org/wiki/Thyristor
https://en.wikipedia.org/wiki/MOS-controlled_thyristor
https://en.wikipedia.org/wiki/Transistor
https://en.wikipedia.org/wiki/Transistor
https://en.wikipedia.org/wiki/Switching_power_supply
https://en.wikipedia.org/wiki/Switching_power_supply
https://en.wikipedia.org/wiki/Variable-frequency_drive
https://en.wikipedia.org/wiki/Electric_car

Pin Symbol Description Simplified outline Graphic symbol

771-BT151X-650R127 1 K cathode mb A —%}- K
Planar passivated Silicon Controlled Rectifier

2 A anode © G
An SCR can be brought from blocking mode to conduction mode in two ways: O O sym037
Either by increasing the voltage between anode and cathode beyond the breakover 3 G gate
voltage, or by applying a positive pulse at the gate. Once the SCR starts

conducting, no more gate voltage is required to maintain it in the ON state. mb n.c. mounting base; isolated Anode
Symbol Parameter Conditions Min Typ Max | Unit U \[ ]J E n
VRRM repetitive peak reverse L 3 650 |V [] [] [J n 12
voltage 123 sate 13
lriav) average on-state half sine wave; T, < 69 °C - - 7.5 A TO-220F (SOT186A) m
current + Current
i Cathode
lr(RMS) RMS on-state current  half sine wave; Ty, < 69 °C; Fig. 1; - - 12 A
Fig. 2; Fig. 3
-4 0.2 V1M
lrsm non-repetitive peak on- = half sine wave; Tj;ny) = 25 °C; - - 120 A e
state current t, = 10 ms; Fig. 4; Fig. 5 on state
half sine wave; Tjjniy = 25 °C; . - 132 A IraM at VRRM ' ﬁﬂoliing current
t,=83ms \ latching current - i —
p=8.
< A~ »
T junction temperature = = 125 °C / + Volt
Static characteristics Reverse Blocking Region Iprm at Vprm
It gate trigger current Vp=12V; ;=01 A; T;= 25 °C; Fig. 7 - 2 15 mA (off state) Forward Blocking Region
Reverse Avalanche Region (ofistats)
Symbol Parameter Conditions Min Typ Max | Unit Anode: ) .,
dVp/dt rate of rise of off-state  Vpy =436 V; T; = 125 °C; Rgk = 100 Q; 200 1000 - Vius 5 &
voltage (Vpm = 67% of Vpra): exponential -
waveform; Fig. 12 | @
Vpm =436 V; Tj= 125 °C; (Vpm = 67% 50 130 - Vius . N A N
of Vpru); exponential waveform; gate = S ! = N
open circuit; Fig. 12 o V\i&/ ; .
L
Tor=0 L

SCRs are mainly used in devices where the control of high power, possibly coupled with high voltage, is demanded. Their operation makes them suitable for use in medium- to high-voltage AC power control applications, such as_lamp dimming, power

regulators and motor control.
SCRs and similar devices are used for rectification of high-power AC in_high-voltage dc power transmission. They are also used in the control of welding machines, mainly GTAW (gas tunasten arc welding) processes similar. It is used as switch in various
devices. Unlike an SCR, a TRIAC can pass current in either direction.


https://en.wikipedia.org/wiki/Dimmer
https://en.wikipedia.org/wiki/High-voltage_direct_current
https://en.wikipedia.org/wiki/Gas_tungsten_arc_welding

771-BYC10-600P

Hyperfast power diode in a SOD59 (2-lead TO-220AC) plastic package.

2. Features and benefits

Symbol | Parameter

+ Fast switching

« Low reverse recovery current

« Low leakage current
« Low thermal resistance

+ Reduces switching losses in associated MOSFET or IGBT

T,=25°C; Fig.7

Conditions Values Unit
Absolute maximum rating
Virm repetitive peak reverse 600 \%
voltage
Ty average forward current | & = 0.5; T,,, < 127 °C; square-wave pulse; 10 A
Fig. 1; Fig. 2; Fig. 3
leroa repetitive peak forward | & = 0.5; t, = 25 ps; T, £ 127 °C; square- 20 A
current wave pulse
lesn non-repetitive peak t, = 10 ms; T,y = 25 °C; sine-wave pulse; 150 A
forward current Fig. 4
t, = 8.3 ms; Ty, = 25 °C; sine-wave pulse 165 A
Symbol | Parameter Conditions I Min | Typ I Max | Unit
Static characteristics
Vv, forward voltage I-=10A; T,= 150 °C; Fig. 6 | 5 ] 13 ] 2 \ v
Dynamic characteristics
L reverse recovery time l-=1A; Vg, =30 V; dl/dt = 200 Alps; - 12 18 ns

cathode

o

Ll

TO-220AC (SOD59)

Pin Syn:bol Description Simplified outline Graphic symbol
1 K cathode F__e"‘b

2 A anode O K—jg—A
mb mb mounting base; connected to 001882020




Accelerometer features

. jonali i +2g/+4g/+8g/+16
BMX055 Low-pass ﬁlt:rl;ii;wid!hs 1kHz - <8l§z yroscope features . -
*  On-chip FIFO Integrated FIFO with a depth of 32 frames *  Programmable functionality E:Vr;_g::szvzil’tgrvibalﬁ (:‘r:izx thtslgg:)/; zto_ iggozo“/s
Key features * Onchipintermet controller MolionWiBgere Intarruptai for Fastand slow offset controller (FOC and SOC)
z z ¥ ‘. ) S pve ek . « On-chip FIFO Integrated FIFO with a depth of 100 frames
« 3 sensors in one device an advanced triaxial 16bit gyroscope, a T e o) * On-chip interrupt controller Motion-triggered interrupt-signal generation for
versatile, leading edge triaxial 12bit accelerometer < el & i ety fecogiton Ei;:‘T:o‘Eon (slope) detection
1 « On-chip temperature sensor factory trimmed, 8-bit, typical slope 0.5K/LSB. - ) )
and a full performa!'lce geomagnetlc sensor o Ultra-low power IC 130pA current consumption, 1.3ms wake-up time,  LowpowerIC <iamiA clirent Consumption, 30ms'start:up time
e Small paCkage LGA package 20 pins advanced features for system power management wake-up time in fast power-up mode only 10ms
footprint 3.0 x 4.5 mm?, height 0.95mm
e« Common voltage supplies Voo voltage range: 2.4V to 3.6V
. . | . rf SPI (4-wi 3-wi ) I2C. 4 int t pi Magnetometer features
L Dlglta interface ( wire, wire, i) ’ n errup plnS * Flexible functionality Magnetic field range typical 1300pT (x-, y-axis);
. +25004T (z-axis)
. % % VDDIO VOItage range' 12V to 36V Magnetic ﬁ:ld resolution of ~0.3pT
e Smart operation and integration All sensors can be operated individually « On-chip interrupt controller Intemupesignal generation for
. . o . - new dat
9-axis FusionLib software compatible - magnetic low-/high-threshold detection
« Ultra-low power Low current consumption (170pA @ 10Hz in low
power preset), short wake-up time, advanced
features for system power management
BMX055
Accelerometer
é Wiz
s Signal 3 S >
% Conditioning LR gggi
92]
E PS
Ll Voo
= Vaoo
GND
SCx
— SDx
o
é’ : INT3
Signal = T INT4
() Conditio Interface
& onditioning s
(./) » spo2
=
L
=
Voltage
- 3
Drive & Sense INTS

Hall Plate » orow ‘he three-axis magnetometer in the Bosch Sensortec BMX055 nine-axis MEMS
(Source: System Plus Consulting report from December 2013)

Drive & Sense » CsB3

es/5-Fitzgerald-PNT13.pdf



https://www.youtube.com/watch?v=x\WB9dP1 https://en.wikipedia.org/wiki/MIDI
AtDU https://github.com/linthesia/linthesia/

Get image from optica| mouse https://qithub.com/ripxorip/stm32_usb_midi



https://www.youtube.com/watch?v=xWB9dP1AtDU
https://www.youtube.com/watch?v=xWB9dP1AtDU
https://en.wikipedia.org/wiki/MIDI
https://github.com/linthesia/linthesia/
https://github.com/ripxorip/stm32_usb_midi
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. 2673, 3092, 3254,

H . 1413, 2025, 3989,
384, 1075, 3631, 35
H . 101, 221, 2894, 28
. 834, 981, 2048, 25
1418, 955, 837, 1500
685, 2164, 87, 757,
3703, 3197, 495, 709
36, 3819, 1192, 1302
3. 3233, 2050, 1515,
72, 3092, 3255, 2771
11, 2025, 3990, 3478

. 1076, 3627, 3499,

2, 228, 2898, 2857,

L b. 979, 2048, 2594,

. 955, 836, 1501, 39
. 2164, 88, 760. 336
. 3198, 499, 712, 26
3817. 1189, 1301. 14
231, 2049, 1517, 384
U 3093, 3255, 2771. 10

2025, 3989, 3481, 83
/1. 3628, 3506, 1416
1. 2895, 2857, 2683,

(np numpy)

25

175 7. 2048, 2596, 3703,

. 837. 1506, 3937, 3

7. 89. 755, 3352, 32

D, 498, 707, 2671, 3{
C10%, 00, 799, 909", 94O, VIV, 1910, 900, 1V/9, 00OV, OVVV, 1H19, IJ9%, 097/, 1IVL, OJVY, 9019, 1183, 1300, 1412, '
3197, 495, 703, 2670, 3092, 3255, 2771, 100, 209, 2893, 2857, 2682, 2163, 89, 754, 3353. 3231. 2048, 1515, 384. 107
13, 1189, 1301, 1412, 2027, 3989, 3481, 831, 980, 2048, 2594, 3704, 3198, 501, 705, 2674, 3093, 3255, 2771, 102, 21
2, 2051, 1515, 383, 1073, 3629, 3503, 1418, 955. 836. 1499. 3935. 3817. 1189, 1301, 1413, 2024, 3989, 3480, 829, 98
91, 3255, 2771, 102, 212, 2889, 2857, 2683, 2163, 89. 753, 3350, 3232, 2050. 1515. 383. 1075. 3631. 3493. 1414, 946
33, 3995, 3471, 834, 985. 2028, 2604, 3698, 3186, 497, 710. 2656. 3094. 3250. 2760. 105. 220, 2892, 2853. 2674. 215
. 3623, 3503. 1405, 953, 824, 1498, 3935. 3823. 1188. 1295. 1403, 2021. 3995, 3485, 836. 976. 2048, 2588, 3707. 320
. 2888, 2851, 2679, 2163, 94, 755, 3348, 3230, 2048, 1513, 386. 1074, 3619, 3505, 1414, 968. 842, 1487, 3934, 3816,
. 2049, 2582, 3703, 3206, 502, 695. 2675, 3082, 3251, 2780, 110, 236. 2880, 2853, 2680, 2170, 94, 742, 3338, 3229,

75 100 125 150

870, 1509, 3950, 3822, 1217, 1318, 1438, 2030. 4002, 3503, 854, 987, 2072, 2607, 3720, 3222, 507, 711, 2694, 3107,
. 91, 762, 3363, 3247, 2069, 1539, 435, 1083, 3671, 3546. 1455, 984, 873, 1540, 3959, 3832, 1206, 1339, 1454, 2066,
0, 494, 742, 2718, 3134, 3305, 2804, 96, 279, 2931, 2895, 2727, 2194, 83, 792, 3392, 3275, 2093, 1539, 410, 1112, 3
1140, 1277, 1381, 1994, 3955, 3445, 779, 949, 2020, 2563, 3681, 3162, 440, 686, 2637, 3061, 3231, 2727, 61, 191, 28
>>> plt.plot(msg.samples)

[<ma=plotlib.line5.LineZD object at 0x7fea741f51d0>1]
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TIM4 Mode and Configuration

Slave Mode IDisable

Trigger Source |Disable

Reset Configur.

Parameter Settings

Iguration

~v Counter Settings

Prescaler (PSC - 16 bits value) 0

Courter Mode Up
Counter Period (AutoReload Register - 16 bits value ) 159
Irternal Clock Division (CKD) No Division
auto-reload preload Disable

v Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit)
Trigger Event Selection TRGO
v Clear Input
Clear Input Source
v PWM Generation Channel 1
Mode
Pulse (16 bits value)
Output comnpare preload
Fast Mode
CH Polarity

Disable (Trigger input effect not delayed)

Update Event

Disable

PWM rmode 1
40

Enable
Disable

High

TIM2 Mode and Configuration

Slave Mode [Disable

Trigger Source [Disable

Reset Configuration

\ Counter Settings

Prescaler (PSC - 16 bits value) 0

Counter Mode up
Counter Period (AutoReload Register - 32 bits value ) 79

Internal Clock Division (CKD) No Division
auto-reload preload Disable

v Trigger Output (TRGO) Pararneters
Master/Slave Mode (MSM bit)
Trigger Event Selection TRGO
v Clear Input
Clear Input Source
' PWM Generation Channel 1
Mode
Pulse (32 bits value)
Output cornpare preload
Fast Mode
CH Polarity
\/ PWM Generation Channel 2
Mode
Pulse (32 bits value)
Output comnpare preload
Fast Mode
CH Polarity

Disable (Trigger input effect not delayed)
Update Event

Disable

PWM mode 1
40

Enable
Disable

High

PWM rnode 1
40

Enable
Disable

High

IN1[IN1 Single-ended

IN2 Disable

et Configurati

Parameter Settings

Q[2earch tert
v/ ADCs_Common_Settings
Mode
v/ ADC_Settings
Clock Prescaler
Resolution
Data Alignment
Scan Conversion Mode

Continuous Conversion Mode
Discontinuous Conversion Mode
DMA Continuous Requests
End Of Conversion Selection
Overrun behaviour
Low Power Auto Wait
\/ ADC_Regular_ConversionMode
Enable Regular Conversions
Enable Regular Oversampling
Nurnber Of Conversion
External Trigger Conversion Source
External Trigger Conversion Edge
Rank
\/ ADC_Injected_ConversionMode
Enable Injected Conversions
v Analog Watchdog 1
Enable Analog WatchDogl Mode
v Analog Watchdog 2
Enable Analog WatchDog2 Mode
v Analog Watchdog 3
Enable Analog WatchDog3 Mode

Independent mode

Asynchronous clock mode divided by 1
ADC 12-bit resolution

Right alignment:

Disabled

Disabled

Disabled

Enabled

End of single conversion

Overrun data preserved

Disabled

Enable

Disable

1

Timer 2 Capture Compare 2 evert
Trigger detection on the rising edge
1

Disable
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v DAC Outl Settings

lnn

500 1000

1500

2000

2500 3000

Output Buffer

Trigger

Wave generation mode
User Trirrning

Sample And Hold

Timer 4 Trigger Out event
Disabled

Factory trimming
Sarmpleandhold Disable
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v DAC Outl Settings

Output Buffer

Trigger

Wave generation mode
User Trirmrming

Sarnple And Hold

Tirner 4 Trigger Out event
Disabled

Factory trirnming
Sampleandhold Disable
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