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L (ower & Energy .
Y/ | o PV inverters
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Residential installations Commercial and industrial buildings Ground-mounted power plants

Typically <5 kW 5 KW-1 MW 1-100 MW

S

AC A ‘ E‘.Q" %
String v Stnng‘v stnn‘
DC o~ String inverter Combincr o= :

Micro-inverter ” b ! ! g g P p — ggcr‘\iral inverter

Setof Swings #1 Serof Suings =2 Setof Suings #3

Micro-inverters are used for
low-power installations up to
300WV. The input voltage is
generally 48V or 62V.

Single-phase or three-phase string inverters are used for
residential and commercial PV installations up to |20kWV.

Central PV inverters are used in installations
supplying beyond 200kWV.
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Input voltage ~ 200-1100 Vdc | - EEHEE | Tm | $
Normal voltage 600 Vdc O parpra—— =

Input current 120 A max@450 V . . gF o BT

MPPT voltage  200-1000 Vdc b T b ma:: T

MPPT number 4 @U\ 4 Ss I Do00 ¥ coron | ooty

G .é:l’l(ctiun @Q' -~ Jlgzcﬁun Conditioning
:\IA!:_ ol ‘ Data logger / Internet Gateway E
. U Junction 7/ |\" geaJunction le--»
Output specs and requirements S e

PV panels PV panels . » Connectivity ~ EEPROM

Output voltage 312~480V L-L —— | .
Frequency 50 Hz / 45~55 Hz P P emetAccoss”

——— Power Path

Output power 50 kW normal (55 kW max)
Benefits of SiC

Thd <3%

Power factor 0.8~-0.8 Extremely low Good thermal Easy to B L Al
switching losses and erformance drive robust intrinsic

Eff 98.5% ultralow Rpson) P body diode

Ly, 5
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ST PV Digital Solution

LY
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Power & Energy
7 | o 50 kW T-type DC-AC PV Inverter

/&
Appllcatlon key features:

DC input voltage 800 VDC, rated output power 50 kW - switching frequency 40 kHz
« Output AC voltage: Three-phase 380 VAC with 45 Hz up to 55 Hz
« Maximum output current: 84 ARMS
+ Peak efficiency 98.89% (800Vdc)
* 0.99 power factor with lower than 3% THD @ full load operation
« STM32H743ZGT6

life.augmented

STM32H743ZGT6
A2U8M12W3-FC *3 (9.5mQ 1200 V & 6mQ 750 V SiC module)
Key STGAP2SICSC (galvanic insulated gate driver)

Schottky diodes: STPS1150A, STPS2H100A, STPS2L60A
GPA : TSV914IDT, LD29080S33R, STLM20W87F, LD29080DT50R

Key * Higher efficiency achieved based SiC module
i ; » Low output LCL filter cost with 40 kHz frequency
e JAV A benefits « Higher reliability, low design complexity
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o | = Topology Comparison

INPC ANPC TNPC
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}m DC+ © II
c1 .
k- “
5888 L__ NEUT
o o one—t— g1
= 303 o
c | Jok
-
Jfy & _ I
+ Suitable for high bus voltage + Suitable for high bus voltage + Component count: low
+ 3-level topology + Better for thermal + 2 device in the main current path
- Shoot-through issue + 3-level topology + 3-level topology
- Control complexity: medium-high - Shoot-through issue - Shoot-through issue
- Component count: high - Control complexity: high - Control complexity: medium-high
- 2 devices in the main current path - Component count: high - Suitable for bus voltage = 850 V

- 2 devices in the main current path

"l T type three level is commonly used as the DC-AC topology in 30-100 kW PV inverters. 8
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Loy T-type Three Phase Operation
SiC MOS

T1 on (=1), energy releasing T3 on (=1), energy releasing

P
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Va>0,i, >0

T1 D1
D2 D3 L
_ T2 T3
T4 D4

T4 on (=1), energy releasing

Va<0,i <0 ]
A ™ ﬂ D1
T D2 D3 L
am
| T2 T3
T T4 D4

Current from BUS CAP to inductor Current from output to M-point and
through MOS T1 or T4 inductor through MOS T2 and T3

Energy from BUS CAP to inductor and Energy from output to M-point and
output inductor
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Lyy it T-type Three Phase Operation
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Va>0,i, >0

T1 on (=1), energy releasing

SIIGBT

T3 on (=1), energy releasing

T4 on (=1), energy releasing

Va<0,i <0 ]
A 1 T1 D1

D2 D3 L
M ¢ v rv‘ _rm=
T2 T3

Current from BUS CAP to inductor
through MOS T1 or T4

Energy from BUS CAP to inductor and
output

life.augmented

Current from output to M-point and
inductor through MOS T2&Diode D3 or
MOS T3&Diode D2

Energy from output to M-point and 10
inductor




Loy T-type Three Phase Operation
SiC MOS

T1 on (=1), energy releasing T3 on (=1), energy releasing

life.augmented

Va>0,i, ,<0

v

P |

A

Current from inductor to BUS CAP Current from output to M-point and
through MOS T1 or T4 inductor through MOS T2 and T3
"l Energy from output and inductor to BUS Energy from output to M-point and
. 11
CAP inductor
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Ly T-type Three Phase Operation
SI IGBT

life.augmented

Va>0,1,<0 T1 on (=1), energy releasing T3 on (=1), energy releasing

v

a

v

Current from output to M-point and
inductor through MOS T3&Diode D2 or

Current from inductor to BUS CAP
through diode D1 or D4

E f wut and ind BUS MOS T2&Diode D3
Cgeprgy QUSRS Energy from output to M-point and 12

life.augmented inductor
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s Simplified Block Diagram I
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A2U8M12W3-FC x 3

Ts T, T,

ol tdt

I3l
KR
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STM32H743
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DC input connector
BUS CAP

Driver board

LCL filter

Inductor current sensor
Control board

Sensing circuit

Relay

© 00 N O Ok wWwbdPRE

Residual current sensor
10. Aux power circuit

11. EMI filter

12. AC output connector
13. SiC module

Ly

life.augmented

‘

- S

1

n

B
| - | A

n 3

n

"

E

i




7 | e SiC Module-A2U8M12W3
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ACEPACK 2 power module, 3-level topology based on silicon carbide

power MOSFETs: 750 & 1200V, 100 A

&© Features
S >
& - ’77,77 . ACEPACK 2 power module:
4 - NH and NL: {750 V|6 mQ of typical Rpg(on) €ach switch
1L ze - BH and BL: [1200 V||9.5 mQ|of typical Rpg(on) €ach switch
o B4 A(;f’ﬁ - 2.5 kVrms insulation
1’ - Integrated NTC temperature sensor

- DC link capacitors between DC BUS and neutral
- AIN DBC improved thermal performance

9 o n —  Press-fit contact pins
BH‘R—‘ k&
NL = o] A .
) f SO L’-’ r Application
_— 451 > { o
I ‘Z ! # . DC-DC converters
— 7 ]
. —

15
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L7 | [omse SiC Module-A2USM12W3
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Operation
l_lIVRT Va.>0,||_a>0 p % P

j-ﬁ 1.40 | T D1 1 T15A4€Y D1
;Qi R Gl D2 D3 L T D2 D3 L
130 A A T w1 F1 e IPILER r
" e o e e . V) T3 1 ™ T3
B 1.20 ; 1 = L
E L ﬁ&%ﬁmﬁﬁﬁ : T4 ‘¢]D4 T4 "]Dfl

O L el e e temm
= i : N N
& 1.00 ! ; : .
ﬁ : i ! Va<0,i ,<0 P
2 1
':}::-‘! D‘?—%.S 6 'Dfs 10 H:_I‘I‘EI (S) + Va 1 T 1 D1 1 T " D1

VA > i D2 D3 L T D2 D3 L
I o i o
" 4 T2 T3 1 12 T3
LV RT /. [ T4%j D4 T T4%‘¢] D4
1.2k- N N
L1F Hh £
1

~ [7; .
S I R Three-phase symmetrical LVRT or HVRT fault:
i 7] wrgnr O\ | < * =
g 0.6} |G s o : Iqmax— 105 Irated 79 8A
E 05 / i
5o e = 2 72 D=3 L)
] 0.2[-~--———-=—=-~|~ rg]:'—--lr" i Forward on voltage drop Vgs=-5V,Igp =100 A

0.1t ! !

-1 0015 0625 1 2 3 4 Symbol Parameter Test conditions Typ Unit
il s £} ﬁij‘rﬁ] (s) m-m-

‘— Forward on voltage drop Vgs=-5V, Igp =100 A - 4.15 -

life.augmented
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3V3 /5 V logic inputs (logic thresholds 1/3, 2/3 of VDD )
Up to 26 V supply voltage

- 4 A Sink/Source current capability

Short propagation delay: 75 ns

« UVLO Function (Si MOS-IGBT & SiC options)
Stand-by function

100 V/ns CMTI

High voltage rail up to 1200 V

for HW interlocking

+ STGAP2HSM, STGAP2SICS:
Separated Outputs option
for easy gate driving tuning

+ STGAP2SHSCM, STGAP2SICSC:
Miller CLAMP pin option

to avoid induced tum-on

+ S0-8W Package (Wide Body)

Thermal shut-down protection /
VoD [

I+ ]

T M- ]

] GNDISO
] GOFF
] GON

1 wH

th O o~ o8

b el | |/ (\ﬁ—h}

— '

+ Active High & Active Low input pins,

103 mm

Control
Logic |-

-

oD | 1
IN+ ]| 2
IN- []

GND [ ]

& [ GNDISO
T [ cLamp
6 [ Gout
s OQwH

A L S prep—

- =

wH

£ GOUT

CLAMP

e L GNDs o

17
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Lyy | Py
Y o Power Loss Contrast At Full Load

Fsw=40 kHz, Po=50 kW
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S fs(kHz) Pconduction(W) Psw(W) EFF(%)
YPE SLee Pcond(T1+T4)|Pcond(T2+T3)|Pcond(D1+D4)| Pcond(D2+D3)| Pon(T1+T4) Poff(T1+T4) Pon(T2+T3) |Poff(T2+T3)| Prec(D1+D4) |Prec(D2+D3) °
ST SiC 40 31.015 24.136 0 0 37.226 13.314 0 10.577 0 11.28 98.72%
ST SiC 20 31.015 24.136 0 0 18.613 6.657 0 5.288 0 5.64 98.94%
IGBT 40 47.613 26.693 0 30.854 115.39 119.16 0 0 0 40.9 97.26%
IGBT 20 47.613 26.693 0 30.854 57.7 59.588 0 0 0 20.451 98.05%

Fs=20kHz
300
250 IGBT SiC %
105.1653 55.151 52.44%
. 137.739 | 36.198 | 26.28%
E 150 B Switching loss
2 62.4% Less than IGBT & conduction loss :
£ 100 Lower conduction 0SS kemd 47.56% less
Lower switching loss Eemd 73.72% less
50
0

‘W IGBT SiC .

life.augmented
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¥, | o SiC: Lower Losses, Higher Efficiency
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Inverter losses vs %load Inverter efficiency vs %load
1600 100.00%
1400 99.50%
1200 99.00% f o .
= 1000 g 98.50% ’
§ 200 % 98.00% T____————C P, o— -
w c—
S 600 £ 97.50%
400 97.00%
200 96.50%
0 96.00%
0% 20% 40% 60% 80% 100% 120% 0% 20% 40% 60% 80% 100% 120%
Load(%) Load(%)
—0— IGBT-20kHz IGBT-40kHz SiC-20kHz ~ —@—SiC-40kHz —0— IGBT-20kHz IGBT-40kHz SiC-20kHz ~ —@— SiC-40kHz

SiC MOSFET module shows lower SiC MOSFET module shows higher
loss over the whole load range efficiency over the whole load range

Lower losses mean smaller cooling system and high efficiency

mean better performance
Ly b s
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S TR BUS CAP & LCL Filter Optimization
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BUS CAP Inverter inductor Lf Grid inductor Lg

[pnnnnnimsg
I
T

o
-
-
-
-
-
-
-
-
-
-
-
-
-
-

+ Higher frequency + Higher frequency + Higher frequency
+ Lower capacitance + Lower inductance + Lower inductance
120 pF 80 uH 6 uH

Ky 20
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ST PV Board Performance

| Ceus
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Power & Ener
by o™ 50 kW PV Test Platform
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22

Scope
Aux power
Current probe
Fan [« Heatsink
Differential
voltage probe
STLINK
‘_ Programmer
> /4
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£ Sl . .
L Efficiency, Power Factor & Harmonics

800Vin 220Vacout PF at 800Vin 220Vacout

load % |  Effe " PBF - " ”;d - - PF at 800Vin 220Vacout

10 98.49% | 0.93373 | 0.91461 | 0.9693 | 10.53% | 15.63% | 10.00% . | .

20 98.79% | 0.98242 | 0.98248 | 0.99199 | 5.60% | 7.52% | 4.61% 038 —

30 98.88% | 0.99134 | 0.99176 | 0.99568 | 3.96% | 5.38% | 3.42% Z:j

40 98.89% | 0.99499 | 0.9953 | 0.99711 | 3.12% | 4.22% | 3.09% < oue -
50 98.87% | 0.99678 | 0.99708 | 0.99772 | 2.36% | 3.35% | 3.06% - -
60 98.82% | 0.99772 | 0.99806 | 0.99808 | 2.27% | 2.75% | 3.07% 031 pre
70 98.73% | 0.99846 | 0.99858 | 0.99844 | 2.16% | 2.56% | 2.89% 053

80 98.67% | 0.99893 | 0.99892 | 0.9988 | 2.12% | 2.45% | 2.77% -

90 98.58% | 0.9992 | 0.99915 | 0.99901 | 1.95% | 2.30% | 2.72% o 1 2 3 40 S e 70 8 0 10 110

Load percentage(%)

100 98.48% | 0.99936 | 0.99929 | 0.99922 | 2.03% 2.10% 2.77%

Peak efficiency 98.89% at 800Vin 220Vacout ITHD < 3% at full load

Effeciecny at 800Vin 220Vacout iTHD at 800Vin 220Vacout
100.00% 18.00%
99.00% * 15.00%
98.00% 12.00%
[
£ 97.00% 2 900 —8—ITHD:
800Vin ITHDb
96.00% 6.00% ITHDC
95.00% 3.00% ~——% $

94.00% 0.00%

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
’l Load percentage Load percentage(%) 23
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declpgl 50kW T-type DC/AC PV Inverter

life.augmented Center

800Vin 220Vacout 50kw PF Ran ge

PF=0.8 voltage lead current PF=0.8 voltage lag current

Fle  Edt Uty  Help Tel. Fle  Edt Uty  Help Tektronix
Waveform View 3 Add New.. Waveform View Add New..

Cursors Callout i Cursors Callowt

Measure  Search Measure  Search

loutC =
outc loutC =——»

File  Edit Uity Help Teldronix File  Edit  Utlity  Help Teldronix
Waveform View Add Haw... Waveform View Add Haw...

Cursors| Callowt m p| |cunen caliow

Messure  Search Messure  Search

Results Results

] [ Ple

S7
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(— Power & Energy
Competence

life.augmented Center

800Vin 220Vacout 50kw

Frequency=45 Hz

File  Edit Uty  Help

Waveform View

loutC =—»

File  Edit  Utilly

Wavefarm View

vazioms At 22232 ms.
1Bt 44.98 He

life.augmented

50kW T-type DC/AC PV Inverter
Frequency Range

Tektronix

Add New..

o JE

Measure  Search

Results
Table

Measure  Search

Results
| [Pl

Frequency=55 Hz

Flle  Edit Uty  Help

Waveform View

loutC =——»

ile ik Uty Help

Horizontel

Waveform View

818170 ms
14t 55.04 He

Tektronix

Add New..

m Callowt

Measure  Search

Tektronix
‘Add New..
 cursors JET
Measure Search

Reswits
Tavle || IOt




Power & Energy
v/

Competence

50kW T-type DC/AC PV Inverter

800Vin

Vout=310 V(L-L)

Vout=476 V(L-L)

Tektronix
Add New..

Flle  Edit Uty  Help
Waveform View
Cursors Callowt

Measure  Search

Tektronix
‘Add New..
Cursors| Callowt
Messure | Search

Resaws || Plot
% Mo

Meas )

Meas 2

o«
3 o5

Resilts
Table

Plot

o
ey

=

loutC =——»

File  Edit  Utilly
Wavefarm View

Help

Edit Uty  Help

Waveform View
Cursors Calloust

Tektronix
‘Add New.
Curiors| Callowa
Messure Search Messure | search
ety
o plon

Resilts
s plot
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Gy | Fovers e S0kW T-type DC/AC PV inverter

Center
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850Vin 220Vacout 50kw | ke
Vertical bridge(PF=1)
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Y/ | o Final EVAL Results

Efficiency Waveforms Key performance result
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Effeciecny at Diff Vin 220Vacout
99.50%

1. 650-850 Vdc input voltage; 310-476 V output voltage;

. 45-55 Hz output frequency; 50 kW output max power

2. Peak efficiency 99.10% @650 Vdc input;
98.89% @800 V input

98.50%

Eff

800Vin
98.00% 650Vin
700Vin

3. PQ/PF control method in SW control

97.50%

97.00%
0 10 20 30 40 50 60 70 80 90 100

Load percentage CH5,7,8-ABC output Current ; CH6-Input voltage ;
CH2-Output voltage

Startup

WxLxH:300 x 400 x 70 mm

CH5,7,8-ABC output Current ; CH6-Input voltage ;
CH2-Output voltage

800 V 50 kW output

S7
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Competence

‘_ Power & Energy
. | Summary
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High efficiency

+ 98.89% @ 800 Vdc
+ 99.10% @ 650 Vdc

e 75WI/in3
Effeciecny at Diff Vin 220Vacout

BUS CAP Inverter Inductor Lf ‘ Grid Inductor Lg
99.00% S —— o A2 U8M 12W3 _
.4:” ——— - e
¥

High power density

——
- ——
,— e —e

Aux power

+ Lower Capacitance + Lower Inductance

o7.00% 120uF 80uH 6uH

l‘ o ~"
{1 | ST-Link
Programmer

el ey )% ﬂwm High reliability

[Gen 3]SiC technology
+ ACEPACK2 package

* Integrated NTC

« AINDBC
Ky

29
life.augmented

e 40 kHz



life.augmented

50 kW Digital DC-AC
Inverter Based on SIC
ACEPACK and
STM32H743

Leah XIAO

Power & Energy

Competence
Center




‘— Power & Ener
’l Competence &
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Center

ACEPACK 2

A2U12M12W2-FIC *3 T

3-level t-type topology

life.augmented

50kW DC/AC for PV Inverter
PE.ED ED 0007.22

Application key features:

Input DC voltage: 650Vdc-850VDC >0.99 PF and 3% THD @ full load operation
Output AC voltage: 380 VAC L-L Active and reactive power control

Switching frequency: 40 kHz 0.8 leading to 0.8 lagging adjustable

Peak efficiency: 98.89% (800 Vdc) « Fully digital power Stage with STM32H7 MCU

MCU: STM32H743ZGT6 (32-bit MCU with 480 MHz CPU frequency)

Key SiC MOSFET: A2U8M12W3-FC*3 (9.5mQ 1200 V & 6mQ 750 V SiC module)
pro ducts Gate driver: STGAP2SICSC (galvanic insulated)
IPC & GPA: ISOSD61, LM393DT, TSV912IDT, TSV914IDT

v" SiC modular approach with full digital power control for high flexibility in system
Key design
: v : . L
benefits Compact output LCL filter with switching frequency up to 40 kHz on power stage
v' Support major functions (anti-islanding, RCMU) for PVI product design reference



Ly; o2 Functional Block &
Main Firmware Features

life.augmented

Power flow « 3-phase grid-connection controlled by DQ

Ts {L T3 {L T1
>l = =l . .
J‘i « Active and reactive power control

== « Overvoltage protection
J’_Ts TT‘L g p
il 1« Overcurrent protection

Tw To

 Thermal protection

13T 1YL
: Tz Tu

* Anti-islanding, residual current detection

* Higher operating frequency

¢+ Flexible digital design customization to
STM32H743 meet specific customer needs

« Communication interfaces

(UART asynchronous protocol for
external/internal communications)

life.augmented



Power & Energ
7 e Inverter Digital Platform - STM32H743
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Configurations of MCU key functions on digital inverter

® QN
o tczcl)g(()e)l(\/lHM7 D Hi-Resolution PWM
. 2 Timer

_______________________ |
@ » Mainly for phase B and phase C

MOSFET control at 40 kHz

Advanced-control PWM
Timer

» Mainly for phase A MOSFET control
at 40 kHz

64-Kbyte ITCM RAM e Multiple ADCs with 16-bit
and128-Kbyte DTCM RAM ' ‘ ) max resolution

» Three-phase grid voltage, inductor
current, DC bus voltage/current and

Floating-point unit
(FPU)

» Control loop computation
(reserved for future use)

DFSDM digital filters for temperature
sigma delta modulator - : YA
» To work with external isolated ADC QlhnjPrElielielfs Eli =
‘ > USART for internal/external » Inverter OVP / OCP
’l communication 33
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Power & Energy

Competence
Center

Model of voltage source converter “VSC”

3 R,
Vi R,

life.augmented

VSC Model (Plant) I

AC/DC - DC/AC

di
L—2 + Rig — w(t)Lig = Vig — Vig

dt
dig _ _
— + Rig + w(t)Lig = Vg — Vg
Park at

dp

af = qd ¢ = @)

L

eqte,+e. =0
Hp. {ia+ib+i6=0 34
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Power & Energy

e Current Loop With Decoupling Control

d-axis grid voltage

[
¢ ¢ feedforward

d-axis compensator

( k-
Vg V= (kp o RC(Z)> (idyey = ldjena) — Wobiq + Vs

ldref

lQref

l

Vig = (kp - RC(Z)) (iqre . —lq feed) + wolig + Vg

\ J
|

\

V()

A 4

A 4

E(2) :e

zN — C(2)

Ly

life.augmented

g-axis compensator

g-axis grid voltage
feedforward
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¥/ Control Block Diagram

life.augmented Center
Vden

Videp Balance | Y0

Controller

P @)
P* Active P PWM S
ACHIVE OWET . ] ] vy IV - =
Controller 1d Controller Generator _I %
©
b |
. \Y
. I b PLL [T 8
Q Rca_n,m c Pm.‘ R - Iq Controller +Vq
Controller
TQ Iq Libe oy
Power Outer loop for active and reactive power — e e .
loo regulation — | calculator |fe— i
P g Q Vdq Vi g .
—1 aq B Vabe
Inner loop for AC current regulation with V — |
Current loop P gulati HE v abc
and V. feedforward compensation q N

3-Phases

PLL .
PLL to synchronize AC phase
loop
Bus balance _ o Power loop: 20 kHz
loop Balance three-level bus neutral-point o Current loop: 20 kHz
o PLLloop: 20 kHz
o Bus balance control: 20 kHz

S7
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Power & Energy

Anti-islanding

Center

S7

life.augmented

Active detection - reactive disturbance compensation method

« By variation of reactive power as disturbance signal, the existence of AC grid could be
detected by checking frequency variation.

« The disturbance compensation of reactive power (Qcomp) will be injected to the output
of control loop with configured variation range (-Qcomp/0/+Qcomp).

Qcomp ‘
: e J/
50 kW PV inverter > ~
AC source
Monitoring
point

Check frequency variation

‘Yl 37
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Competence

‘— Power & Energy . .
Y/ | o Residual Current Protection
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Residual current monitoring with self-checking

« Self-checking feature:

Before powering up (grid relay off), MCU sends a “self-
check” signal to check the functionality of current sensor

 Residual current detection:

After powering up (grid relay on), the MCU will keep
monitoring the residual current (within a configured value)

—ro 8 V.

. w [ =
= k > e Vout Self-check signal
ol 1 — ' u elf-check signa
SN o | 1 S
el Residual current sensor
v ] Y —7 (3-phase)

‘— q]: 1.2_R+5[\{/ .20 1A differential
’l /* Vour = Vrer iTTE“ Current sensor 38
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G7 e Surat
s | 125 MCU Configuration For Control Loop
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ADC
DMA

DVAN
TIMERS

m

MODULATOR

e Outer loop & inner loop ADC based interrupt
Modulator High resolution + advanced timers
Sensing ADC & DMA

ABC/QD
CORE

QD/ABC

Regulator

/ APPLICATION \
\MCU PERIPHERAL /

2 4

Advanced timers TIM1

l

High-resolution

. HRTIM 4 8
IMPLEMENTATION timers

Ly
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(_ Power & Energy
’l Competence

life.augmented Center

ADC 20 kHz
interrupt

High priority ADC
cooking

DC side
monitoring

AC side
monitoring

High priority
transformation

Control

Actuation update

TIM6 1 kHz

v
Timeout

mgmt.

Firmware Configuration

Mid priority ADC
cooking

Temperature
monitoring

Slow protection

Low priority ADC
cooking
AC sequence
check

Internal
communication

Priority

E Level
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Residual

current
self-test

Check pass

Power on sequence
check
Track and Close AC relay

synchronize to
the power grid

Wait for
startup

o e N e D

-

Fault
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Software Embedded (‘@

Software :}}}*l,;

.
I sTM32 U

1. Configuration CubeMCU Packages

-
sTM32

CubelDE

2. Development

-
sTM32 \I
CubeProgrammer :

3. Programming

= : 5 e
stMe N : O sTm32 W
CubeMonitor CubeExpansion

4. Monitoring

The STM32Cube ecosystem is a software solution for STM32 microcontrollers and microprocessors, created for
both designers interested in a free comprehensive development environment for STM32 microcontrollers and
microprocessors, and for users looking to integrate STM32 software in their existing IDE, such as Keil or IAR IDEs.
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life.augmented

42



Gy pesee
’l Center DPC DeV. FIOW

life.augmented

Digital Power Converter .
[ Requirements } i DPC req.
S
DPC Spec.

1,—»—; :

— Mc?(ijcl:es A I

18
CubeMX l $ ¥ l Coal;;gur.

DPC Dev.

DPC PROJECT

1depy Odd

w®  Eeew @

______________________________________________________________

. i
STM32 i
Testbench “ DPC Running “: DPC Test.

Rt i S N

"l EDPC Release
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ST SiC and STM32H7 based solution help achieve high performance

PV inverters

With high efficiency & high power density trends, more
requirements to PV inverter

ST provides advanced components & total solution to
customers ( SiC MOSFETs/SIC diode/STGAP/STM32)

ST 50 KW T-type inverter solution can achieve peak efficiency
98.89%(800 Vdc), 99.10%(650 Vdc)

2 T B

R g wy « v

>

—— : T

—

. User manual & BOM & SCH & PCB boards have all been
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