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Disclaimer

IMPORTANT LEGAL NOTICE
This presentation does not constitute or form part of, and should not be construed as, an offer or invitation to subscribe for, underwrite or otherwise acquire, any securities of SMA Solar 

Technology AG (the "Company") or any present or future subsidiary of the Company (together with the Company, the "SMA Group") nor should it or any part of it form the basis of, or be relied 

upon in connection with, any contract to purchase or subscribe for any securities in the Company or any member of the SMA Group or commitment whatsoever.

All information contained herein has been carefully prepared. Nevertheless, we do not guarantee its accuracy or completeness and nothing herein shall be construed to be a representation of 

such guarantee. The Company shall assume no liability for errors contained in this document, unless damages are caused intentionally or through gross negligence by the Company. Furthermore, 

the Company shall assume no liability for effects of activities that evolve from the basis of data and information provided by this presentation.

The information contained in this presentation is subject to amendment, revision and updating, which does not underlie any prior announcement by the Company. Certain statements contained in 

this presentation may be statements of future expectations and other forward-looking statements that are based on the management's current views and assumptions and involve known and 

unknown risks and uncertainties. Actual results, performance or events may differ materially from those in such statements as a result of, among others, factors, changing business or other market 

conditions and the prospects for growth anticipated by the management of the Company. These and other factors could adversely affect the outcome and financial effects of the plans and 

events described herein. The Company does not undertake any obligation to update or revise any forward-looking statements, whether as a result of new information, future events or otherwise. 

You should not place undue reliance on forward-looking statements which speak only as of the date of this presentation.

This presentation is for information purposes only and may not be further distributed or passed on to any party which is not the addressee of this presentation solely after prior consent of the 

Company. No part of this presentation must be copied, reproduced or cited by the addressees hereof other than for the purpose for which it has been provided to the addressee. The content of 

this presentation, meaning all texts, pictures and sounds, are protected by copyright. The contained information of the presentation is property of the Company. 

This document is not an offer of securities for sale in the United States of America. Securities may not be offered or sold in the United States of America absent registration or 

an exemption from registration under the U.S. Securities Act of 1933 as amended.
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SMA Solar Technologies AG
Key Figures

Key Financials

Sales EBITDA Inverter Capacity

2019 (Actual) €915 million €34 million 11.4 GW

2020 (Guidance) €1.0 – 1.1 billion €50 – 80 million 7.1GW (H1 2020)

1,200
Patents

95+
GW

35+
Years

3,000
Employees

190
countries
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SMA Solar Technologies AG
Product Portfolio
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Inverter Compatibility with Ultra High-Power Modules
Topics for Today

Fundamentals behind ultra high-power modules and their 
electrical characteristics (Mainly Isc / Imp)

Implications of higher power modules on inverter/module interface

Compatibility of high current modules with SMA inverters
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Solar Cell Basics
From Silicon to Wafers
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Solar Cell Basics
From M0 to M12 Wafers

Source: 

180
mm
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Solar Cell Basics
From M0 to M12 Wafers

Source: Trina Vertex Series Event, Dr. Feng. 

400+ Wp

500+/600+ Wp

300+ Wp

<100 Wp

100+ Wp

M0 M3 M4 M6

M12M10



9SMA Solar Technology

Solar Cell Basics
From M0 to M12 Wafers | implications of bigger cells? 

𝐼 ∝ 𝐼𝐿 ∝ 𝐼𝑟𝑟𝑎𝑑𝑖𝑎𝑛𝑐𝑒 ∝ 𝐶𝑒𝑙𝑙 𝐴𝑟𝑒𝑎
𝑉 ∝ 𝑉𝐷 ∝ 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒
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Solar Cell Basics
From M0 to M12 Wafers | Module Level

𝐼 ∝ 𝐼𝐿 ∝ 𝐼𝑟𝑟𝑎𝑑𝑖𝑎𝑛𝑐𝑒 ∝ 𝐶𝑒𝑙𝑙 𝐴𝑟𝑒𝑎

𝑉 ∝ 𝑉𝐷 ∝ 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒
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Solar Cell Basics
From M0 to M12 Wafers | What about bifacial?

Source: LG Technolgoies, Bifacial Modules. 
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Solar Cell Basics
From M0 to M12 Wafers

Source: Trina Vertex Series Event, Dr. Feng. 

𝐈𝐦𝐩 → 𝟗. 𝟓 𝐀𝐦𝐩
𝐈𝒔𝒄 → 𝟏𝟎. 𝟓 𝐀𝐦𝐩

𝐈𝐦𝐩 → 𝟏𝟕. 𝟎 𝐀𝐦𝐩
𝐈𝒔𝒄 → 𝟏𝟖. 𝟓 𝐀𝐦𝐩

400+ Wp

500+/600+ Wp

300+ Wp

<100 Wp

100+ Wp

M0 M3 M4 M6

M12M10

𝐈𝐦𝐩 → 𝟏𝟐. 𝟓 𝐀𝐦𝐩
𝐈𝒔𝒄 → 𝟏𝟑. 𝟓 𝐀𝐦𝐩
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PV inverter Basics
How does cell size affect down-stream system components?

DC

DC

AC

DC

Single MPPT Inverter

DC

DC

AC

DC

DC

DC

Mutli-MPPT Inverter

𝐈𝒔𝒉𝒐𝒓𝒕 𝒄𝒊𝒓𝒄𝒖𝒊𝒕

𝐈𝐦𝐚𝐱 𝐩𝐨𝐰𝐞𝐫

𝐈𝒔𝒉𝒐𝒓𝒕 𝒄𝒊𝒓𝒄𝒖𝒊𝒕 𝑫𝑪

𝐈𝒐𝒑𝒆𝒓𝒂𝒕𝒊𝒏𝒈
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PV inverter Basics
Inverter DC Short Circuit Current 1

DC

DC

AC

DC

Single MPPT Inverter

DC

DC

AC

DC

DC

DC

Mutli-MPPT Inverter

Sum of short circuit current of all strings connected to an 
MPPT <= short circuit current of MPPT at worst case 
temperature / irradiance combination

Clipping
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PV inverter Basics
Inverter DC Short Circuit Current 2

Sum of short circuit current of all strings connected to an 
MPPT <= short circuit current of MPPT at worst case 
temperature / irradiance combination

Max T

Max W/m2

Clipping
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PV inverter Basics
Inverter Operating Current 1

DC

DC

AC

DC

Single MPPT Inverter

DC

DC

AC

DC

DC

DC

Mutli-MPPT Inverter

Max operating current 1
No clipping

Operating Current is controlled by the MPP Tracking by 
varying the load as seen by the string from 0 (short circuit) 
to infinity (open circuit) - i.e. “controlling” DC Voltage.

Max
Operating
Current 2

Clipping
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PV inverter Basics
Inverter Operating Current 2

Operating current shouldn’t necessarily 
match to Imp current of your 
string/array. Unlike short-circuit current 
this is generally a stochastic rather than 
a worst-case scenario sizing exercise.

Factors to consider:
- LID
- Soiling
- Airmass
- Irradiation (Azimuth/Tilt)
- Shadowing

Field Data Courtesy of

1st year field data from two 
plants in Jordan to show 
distribution of Imp across the 
year in comparison to STC 
Imp current

STC

STC
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Are inverters ready for high current modules?
SMA Inverters | Single-MPPT / Fused

Conditions: 0oC/70oC | 1,000W/m2 | 20% rearside Irradiance 

Inverter
Model

Rated
Capacity

(kVA)
MPPT

Theoretical 
DC/AC Ratio
Monofacial

(550Wp)

Theoretical 
DC/AC Ratio

Bifacial
(600Wp)

SHP100-20
(1,000V)

100 1 2.24 2.40

SHP150-20
(1,500V)

150 1 2.30 2.26

- Larger Size Fuses must be used in combiner boxes depending on 
temperature profile

- Larger currents create better opportunity for combiner box type inverter due 
to 1 larger cable rather than multiple ones.

- Decentral Architecture Enables compensation of DC losses by oversizing 
whilst minimizing AC losses.

- Mismatch losses negligible (Vmp function of temperature)

Plant Manager

DC
Combiner
Box

Transformer

Inverter
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Are inverters ready for high current modules?
SMA Inverters | Multi-MPPT / Fuseless

Conditions: 0oC/70oC | 1,000W/m2 | 20% rearside Irradiance 

Inverter
Model

(1,000V)

Rated
Capacity

(kVA)
MPPT

Theoretical 
DC/AC Ratio
Monofacial

(550Wp)

Theoretical 
DC/AC Ratio

Bifacial
(600Wp)

STP8.0-3AV-40 8 1(1) 3.3 2

STP10.0-3AV-40 10 1(1) 2.6 1.6

STP15000TL30 15 2 3.5 4.3

STP20000TL30 20 2 2.6 3.2

STP25000TL30 25 2 2.1 2.6

STP50-40 50 6 1.6 1.9

STP110-60 110 12 1.5 1.8
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(1) Use of parallel MPPT operation is required.
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Are inverters ready for high current modules?
General hints for multi-mppt inverters 1

1) String vs. MPPT ratings
2) Power Limitation per MPPT
3) Voltage dependent current ratings DC

DC

AC

DC

Mutli-MPPT Inverter

DC

DC
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Are inverters ready for high current modules?
General hints for multi-mppt inverters 2

Excerpt From PVSyst Documentation:

“By default, PVsyst assumes that an inverter with 2 MPPT inputs behaves as 2 identical inverters 
of half the power. That is, each MPPT input will have a "nominal power" of half the power of the full 
inverter.

If you check  the option   "Use Multi-MPPT feature", each MPPT input will be considered as an individual 
inverter with  fixed  PNom(MPPT) = PNom(Inv) /  NbMppt.

Be careful: as in the PVsyst inverter database, there is no information about the maximum power (or 
current) for each individual MPPT input, it is your responsibility  to check in the data sheets 
whether the allocated power is compatible with the manufacturer's specifications.”
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Thank you!

SMA Solar Technology AG

Sonnenallee 1

34266 Niestetal, Germany

Tel. +49 561 9522 0

Fax +49 561 9522 100

www.SMA.de

info@SMA.de


