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A stack topology for High-efficiency & Miniaturization at Renewable energy market
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H 1. A2 1000Vet 1500V Al A S AF2EHI W
1000V System 1500V System

Open Loop Voltage 1000V 1500V

MPPT Voltage 550~800V 900~1250V

Output AC Voltage 270V, 310V, 370V | 550V, 630V, 690V

1200V 2L 1700V 2L

Rated IGBT Voltage 650V 3L 1200V 3L
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Specific Costs Electric BOS

DC-Boxes
B MV Equipment

1,000V

1,500V
System Voltage
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Efficiency at P,,,=640kW, U, =900V
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E 2. Topologyd S3&

Soluti
ons

Pro.

Con.

Semicond
uctor Cost
Estimation

Performance
ranking

2L

Most Simple
construction
Lowest Cost of gate
driver and
semiconductors

Only low
switching
frequency
High filter cost
Low IGBT BV
margin with 1700V
Higher cosmic ray
failure rate

Preferred
solution for
low fsw and

low operation
voltages

100%

3L
NPC

High efficiency at
high fsw
High IGBT BV

Low efficiency at
low fsw
Complex inverter

Preferred
solution for
very high

135%

margin design-critical operation
Cosmic ray failure paralleling of voltages
rate can be modules
neglected Critical turn off
sequence
Best efficiency at Preferred
lower voltages solution for
Simple and proven medium
3L ) Low IGBT BV .
TNPC Inverter design for margin with 1700V operation 135%
solar voltage
Acceptable cosmic Over all best
ray failure rate Performance
Most Simple appligzll)):e for
2_L ) construgtl_on Very_ high c_:ost of ultra high >500%
SiC | Highest efficiency SiC devices erformance
at high fsw periorma
applications
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Power Loss Distribution at Tj= 125°C
400 MiniSKiiP2: SiC 150A MiniSKiiP3: Si 150A
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3 - losses diode

a 100 | 3006 13% :

77% @ Conduction
50 losses transistor
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