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ot Contro 10 kW PMSMEE#3XENES + Vienna PFC
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HIFSTMI2GA)2EEIEE]: 1884 + 3tBVienna PFC

STrel4
STM32G431RBT6 * 1 RS485 OC e
TN4050-12P1 * 1 4 STFW3N150 12V
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STFW3N150 * 1 POWERSUPPLY
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STM32G4
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ADC (ZiX51) =] ERKER (Zik64) | (B

N SAR 12{3 i on 13 MHz

_ + BRI R > 1644 BB RAE AR 45 Vs

SRRER ==k4 Msps =3 3mV (E=BRETET)

TN — 1.5mV @ 25°C

B BimiZESD PGAIEZE (F5E) 2,4,8,16,-1, -3, -7, -15 (1%)
VD 32, 64, -31, -63 (2%)

e BRI SRS
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DAC (Bi&71) B

KIFER 15 Msps (PIEE) EBiR 1.62 .36V
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0,9, 18, 27, 36, 45, 54, 63 mV
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(TAERER, 11N 5 kHz 5 kHz 9.5 us 4.8%
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Motor Control
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Center
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Motor Control
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Motor Control
s sCA5 . Vienna PFC @1 kW

File  Edit  Utility  Help

Plot 1 - Harmonics (Meas 4) Add New...

I I | T T T ey T i : ~
> Cursors  Callout

Measure = Search

Results
Table Plot

10 More...

60 ms

Vbus
Peak-to-Peak
:3.516 V
IMDA Meas 4
Harmonics'
7 1)
Fy Mag:1.571 A
F; Mag:14.09 mA
THD-F: 11.35 %
THD-R: 11.28 %
RMS: 2.005A
Freq: 50.00 Hz
Heount: 50.00
IMDA Meas 5
Cyc Power Quality’
VaN:la
G710
Vams: 215.6 V
Ving: 3048V
lams:  2.005A
2222 A

RePwr: 398.6 VAR
ApPwr:432.3 VA
PF: -4954 m
Phase: 119.7 *
Freq: 50.00 Hz

61891(0x112)131415161718x92021;22;§242,52627282930313233343 12 ms 8 m 1
ch4 5 [ ] Ch1 el Horizontal Trigger Acquisition i

100 V/div || 100 V/div i i 2 Ardiv Add  Add 20 ms/div 200 ms @  ov Auto Analyze [
1mMQ 1MQ 1MQ S ID SN SR: 6.25 Ms/s 160 nsipt High Res: 16 bits 22 Aug 2024
2MHz _%|[2MHz ™ | [2MHz ™ :1.25 Mpts_ ¥ 50% 7 Acas 3:48:26 PM

Al
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Motor Control ]
o SC36: Vienna PFC @3 kW

File Edit Utility Help

Plot 1 - Harmonics (Meas 4) Waveform View Add New...
L Cursors  Callout

£ SN //\ - —— | Measure | Search

el A ANSONGOAGAN

Results
Table Plot

15N
v More...
60 ms 40 ms e
4.00 ms/div
VR Vbus

Peak-to-Peak
': 3.750 V
IMDA Meas 4

: i Harmonics'
g i 600 V @7y
\ Fy Mag:4.608 A
o 3 #

F; Mag:37.96 mA
THD-F: 4.179 %
THD-R: 4.175 %
RMS: 4.802 A
Freq: 50.00 Hz
Hcount: 50.00
IMDA Meas 5
Cyc Power Quality'
G710
Vans: 2158V
Viag: 3051V
laws:  4.803 A
Imag: 6517 A
VCF: 1454
ICF: 2043
TrPwr: -479.0 W
RePwr: 918.8 VAR
ApPwr: 1.036 kVA
PF: -482.0m
Phase: 118.8°
Freq: 50.00 Hz

Ch 4 Ch5 [ Horizontal Trigger Acquisiti
100 V/div || 100 V/div i i i 20 ms/div 200 ms @ ~ ov Auto, nalyze

1MQ 1MQ SR: 6.25 MS/s 160 ns/pt 6 bits 22 Aug 2024
2MHz ™|[2MHz ™ RL: 1.25 Mpts ¥ 50% 12 Acas 3:20:13 PM
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Motor Control

e LG : Vienna PFC @1

File Edit Utility Help

Plot 1 - Harmonics (Meas 4) Waveform View Add New...
T T T

|
Cursors  Callout

Measure  Search

Results

Table Plot

More...

" Me.
": 698.3 V
Vbus | 900V Meas 8 &
Peak-to-Peak
12V
IMDA Meas 4

Harmonics'

4 290
Fy Mag:14.42 A
F3; Mag:63.57 mA
THD-F: 1.777 %
THD-R: 1.776 %
RMS: 1448 A
Freq: 50.00 Hz
Heounr: 50.00
IMDA Meas 5
Cyc Power Quality'

VaN:la

7
Vams: 2149V
Vimac: 3038V
laws: 1448 A
Imag:  20.39 A
VCF: 1458
ICF;  1.642
TrPwr: 3.096 kW
RePwr: -321.2 VAR
ApPwr:3.112 kVA
PF: 999.9m
Phase: -933.6 m®
Freq: 50.00 Hz

|II|II|I||.-.| III I L.allilils.
2 3

R ) 021222324252627; zssonz 3 34 3

( ) Horizontal Trigger Acquisition Stopped
100 V/div i i i Add  Add 20 ms/div 200 m @ ~ ov

1mMQ P ILShBEER N SR: 6.25 MS/s 160 ns/pt g e
2MHz ™ I 25 Mpts ¥ 50% 310 Acgs 22PM
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Motor Control

Competence
Center
iTHDZY94.1% (<6%) @ 30%fha
iR IR THD IS THD IT THD Vbus;iEz ) o ‘ v, g'Aiﬁ"\’
(kw) (%) (%) (%) V)
1 10.87 11.25 11.11 3.734
2 6.285 6.258 7.164 3.562
3 3.917 3.649 4.156 3.688
4 3.351 2.974 3.272 4.094
5 2.833 2.678 2.665 4,703
6 2.499 2.257 2.254 4,781
7 2.335 2.019 2.093 5.094
8 2.02 1.691 1.892 5.703
9 1.917 1.641 1.802 6.922
10 1.777 1.493 1.6 7.312
AC Current THD
12
10
. 8
X
an 6
I
= Vil
2
0
0 2 4 6 8 10
Power (kW)
IR THD (%) IS THD (%) IT THD (%) .lllll.l.llllﬁlln

[ 2 2 n
mMa
Hz iz iz iz iz
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Motor Control

Competence
Center

File Edit Utility Help File Edit Utility Help

Plot 1 - Harmonics (Meas 4) Waveform View Add New... Plot 1 - Harmonics (Meas 4) Waveform View Add New...

Cursors | Callout Cursors | Callout

Measure | Search Measure | Search

Results
Table

Results

Elot Table

Plot

More... More.

Peak-to-Peak
' 13.00 V.
IMDA Meas 4

" 16.80 V
IMDA Meas 4
Harmonics*

THD-F: 3.005 %
THD-R: 3.004 %
7640 A

IMDA Meas 5
Cyc Power Quality’
VaN:la 2177V
307.7V
15.14 A
2131A
1465

w2}
Viws: 2189V
3095V
7.639 A
1061 A
1474
1.893

r; £
ApPwr: 1.672 kVA
PF:  999.4m
Phase:

e Horizontal Trigger

Add | Add |Add 20 me/div 200 ms Analyze

Heandllapod [ nand CULURE 5R: 6.25 Ms/s 160 ns/pt High Res: 16 bits
RL: 1.25 Mpts ¥ 50% 35 Acgs

Add | Add 200 ms

w| New | New
2 ¥ 160 ns/pt
Math | Ref | Bus o

26
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Motor Control

Competence
Center

S

BERRE A

FOC
Vienna

3xFOC
d-IntPFC |

®|- d-IntPFC
- - 2xXFOC
d-PFC

- RER GRS
FRAC. HE. HVAC. #uEdu( ) IBES

ZEINT FeR B RS QR il B
1§J BRABOMESEHIPIIE
ZE
@ MCCCHIF
__________________________________ @MCCC__IFE 10 kW 75F
' @ IVICCC'JFH @ L, ; 7 kW R FESEH + 318 Vienna

STM32G4 + STGIK50 " I
TripleMC + d-IPFC LD

, , ~—— ——
4 kW #S5F8 5
STM32G4 + STGIB30  |—

2 kW RAC sTM32 SLLIMM™
STM32G4 +  ZeST DualMC + d-I-PFC

STGIB10x
DualMC + d-PFC

.....................................................................................................................................................................

2 kW RAC
STM32G0
+STGIF10 + dPFC

S7
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Motor Control

Competence
Center

BIESTM32EBH = I E AR :

www.st.com/stm32-motor-control

STM32EBHIIEHIEST R SR

R HIEN Wotor Goniro
- EETH, BETEMBAREFSHAMCUER ————  Soutonfinder

R PRYEEHLIEHIER
+ IEFATSTM32, STSPIN32FISTM8 MCU, 4

Motor Control \"'\.
HV boards

ERHESI (Y \
- BN ESEL (Rs. PN

Ls. Ke) % / Jf |
. TS _SEE = g
. YEEFSTM32 MCU, e Tool g

Motor Profiler

STM32 Cube Ecosystem
‘ Software tools
Embedded software

life.augmented

— > EIERIREALZTRE (SDK)
. - EEHUHIENGRE: SeERRUAHIERE
- STEEHI=H T{Fuh: EfEE

e X-Cube-MCSDK

Software %%/ %?‘JHU%%
Development Kit * IEATFSTM32, STSPIN32 MCU,

R

\ ST Portfolio (Power)
Driver, MOSFet, IGBT,
Protection Diodes

STM32 Motor Control Wiki
Knowledge database
FAQ, etc. 34
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