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1BE <5 kW

Micro-inverter

Micro-inverters are used for
low-power installations up to
300W.The input voltage is

! o\ / £\ /
generally 48V or 62V.
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Single-phase or three-phase string inverters are used for
residential and commercial PV installations up to 120kWV.

Central PV inverters are used in installations
supplying beyond 200kWV.
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TEI=HEDC-AC, SACEPACKiEHR

50 kW TEIDC-AC PVi#
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BRI NEEES00 VDC, ZnEigiHINER50 kW, FFR$IZR40 kHz
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. IE{EE298.89% (800Vdc)
*  0.99IFEZ, THDIETF3% @FHEE THY
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STM32H743ZGT6
A2U8M12W3-FC*3 (9.5mQ 1200 V & 6mQ 750 V SiCi&itR)
FEED STGAP2SICSC (EES[REitkIkzIRs)

IPCF=gq: L6565, ISOSD61, (L6983i)
BEFE_IRE: STPS1150A, STPS2H100A, STPS2L60A
GPA: TSV914IDT, LD29080S33R, STLM20W87F, LD29080DT50R
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ACEPACK 2InZ{&Elk . HFmAEIZEMOSFETHI=BEIR: 750 &

1200V, 100 A

Features

. ACEPACK 2 power module:
- NH and NL: {750 V|6 mQ of typical Rpg(on) €ach switch
- BH and BL: [1200 V||9.5 mQ|of typical Rpg(on) €ach switch
— 2.5 kVrms insulation
- Integrated NTC temperature sensor
= DC link capacitors between DC BUS and neutral
= AIN DBC improved thermal performance
- Press-fit contact pins

Application

. DC-DC converters
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6 kV galvanic isolation — 4A single gate drivers

("r- 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
» Thermal shut-down protection

/

+ Active High & Active Low input pins,

for HW interlocking

+ STGAP2HSM, STGAP2SICS:
Separated Outputs option
for 2asy gate driving tLII'IiFIg

» STGAP2SHSCM, STGAP2SICSC:
Miller CLAMP pin option

to avoid induced tum-cn

+ S0-8W Package (Wide Body)
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Fsw=40 kHz, Po=50 kW
SW type fs(kHz) Pconduction(W) Psw(W) EFF(%)
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 Type IGBT SiC %
105.1653 55.151 52.44%
3“0 137.739 | 36.198 | 26.28%
8 150 B Switching loss
S 62.4% Less than IGBT 5 onduction loss -
£ 100 BRHESIRFE o g 1f547.56%
) EERTTRIRE S 573.72%
0

IGBT

SIiC

Ly

life.augmented

18



S7

life.augmented

Power & Energy

Competence
Center

SiC: IRF

cm
X
-

Inverter losses vs %load

Inverter efficiency vs %load

1600 100.00%
1400 99.50%
1200 99.00% :
2 1000 Z 98.50% f . —e
E’ 800 § 98.00% — 0 ¢ o —o
3 600 £ 97.50%
400 97.00%
200 96.50%
0 96.00%
20% 40% 60% 80% 100% 120% 20% 40% 60% 80% 100% 120%
Load(%) Load(%)
—o— IGBT-20kHz IGBT-40kHz SiC-20kHz ~ —@—SiC-40kHz —— IGBT-20kHz IGBT-40kHz SiC-20kHz ~ —@— SiC-40kHz
SiC MOSFETIRIREENRFSCE SiC MOSFETHEIRIEE N AEGEE
W ER~HE(RERAE N R ESHRER
HRIREERERHE NSRS, TMESIIREUENR
IS72 EETRIERE
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800Vin 220Vacout

Load % Effe i thd
A B C A B C
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%
30 98.88% | 0.99134 | 0.99176 | 0.99568 | 3.96% 5.38% 3.42%
40 98.89% | 0.99499 | 0.9953 | 0.99711 | 3.12% 4.22% 3.09%
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%
70 98.73% | 0.99846 | 0.99858 | 0.99844 | 2.16% 2.56% 2.89%
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%
100 98.48% | 0.99936 | 0.99929 | 0.99922 | 2.03% 2.10% 2.77%

Ly
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800Vin 220VacoutATHIIE{ERIZR/998.89%

Effeciecny at 800Vin 220Vacout

100.00%

99.00% *

98.00%

Effi

97.00%

800Vin
96.00%

95.00%

94.00%
0 10 20 30 40 50 60 70 80 90 100

Load percentage

4

PF

Ithd

ES

1.01

0.99
0.98
0.97
0.96
0.95
0.94
0.93
0.92

091
0

18.00%

15.00%

12.00%

9.00%

6.00%

3.00%

0.00%

N IjJ? A *&*D r'='|u

PF at 800Vin 220Vacout

—8—PFa
PFb
PFc

10 20 30 40 50 60 70 80 90 100 110
Load percentage(%)

SEEETITHD < 3%

iTHD at 800Vin 220Vacout

—8—ITHDa
ITHDb
ITHDc

10 20 30 40 50 60 70 80 90 100
Load percentage(%) 23
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800Vin 220Vacout 50kw

=45 Hz

Fle  Edit Uty  Help

Waveform View

At 22232ms
1At 44.98 H2

loutC =—»

Fle  Edit  Utilty  Help

Waveform View

Bu 22252 ms
1at: 44,98 K

£ 9.938 ms
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800Vin

Vout=310 V(L-L)
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Waveform View
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Effeciecny at Diff Vin 220Vacout
99.50%

1.650-850 Vdcii NEBJE; 310-476 ViaHEE[E;

99.00% 45-55 HZE‘EAI_]H:}&EZ?—(, 50 kWEﬁtHE%jCI)JE*__,_‘

2 IE{BEZER 99.10% @ 650 VACEiN ;
98.89% @ 800 Vi

98.50%

Eff

800Vin
98.00% 650Vin

700Vin

3= PQIPFEEH

97.50%

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

Load percentage

=t

WxLxH:300 x 400 x 70 mm

CH5,7,8-ABCHILHFEIR; CHERIAFEE; CH2%H
BE
800 V 50 kWit

Ly

life.augmented



‘_ Power & Energy
> /4

Competence
life.augmented Center

[SEVES

* 98.89% @ 800 Vdc
* 99.10% @ 650 Vdc

Effeciecny at Diff Vin 220Vacout

N S——
99.00% — e ——+—_
T —" *‘*—‘H“
e ——
98.50% ¥ T
]
8.00%
97.50%
97.00%
1 20 0 ) 0 80 0 100
Load percentage
——
= u:ﬁ >§<

* 40 kHz
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S TR PVI#3ZEgHY50 kW DC/AC
PE.ED_ ED_0007.22
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=TSR

R FR BRI

HENIE1TAT=0.99 PFE<3%THD
BINFIFINThZ==
0.8#BR1Z0.8H/S Rl
BLEZSTM32H7 MCURS=FHIRFS

HEIANDCHEE: 650Vdc-850VDC
HHHACEEE: 380 VAC L-L
FFRSTER: 40 kHz

(B3R 98.89% (800 Vdc)

ACEPACK 2

A2U12M12W2-F1C *3 T

MCU: STM32H743ZGT6 (32fiIMCU, CPU3RZE/3480 MHz)

SiC MOSFET:A2U8M12W3-FC*3 (9.5mQ 1200 V & 6mQ 750 V SiCi&th)
MARIKENSE: STGAP2SICSC (EBSIRE)

IPC & GPA: 1SOSD61, LM393DT, TSV912IDT, TSV914IDT

v XASHFIREHISICERILTSE, BRRERTREES
v NRFFFRINRFILA0 kHZAYZ =B H L CLIEIR RS
v XIFPVIF@IRITSERIEERE (Bhils. RCMU)
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22 FMCUXEIHEERIBCE

SR HEPWM
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> FEETF40 kHzABHBFICHE
MOSFET#=4

SRPWM
ERNES
> FEHETF40 kHzB9ATEMOSFETIZH

op

Arm® Cortex®M7 =ik
480 MHz

7RI (FPU)

> ERIEESTE (REALER
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161\
={EFBRER E, FaRkESFRIR. DC bus

S E /BRI R
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AC/DC - DC/AC

Vsa Ry, C Vpe
— A g ==

1i . di
L—*+Rig = Via = Via dig . _ . Ld—f+Rid—w(t)Liq=Vm—Vsd

li, . di dig . .
LE-I- Rip = Vig — Vs Li L_t-l_R[q + w(t)Liy :th_Vsq

+Ripg=V,p—V d
d p0tE - TsE park

di, ) dp
LE"'RI‘c:Vta._Vsc af = qd E=w(t)

{ea+eb +e.=0
‘,’ lq+ip+i.=0
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