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National Semiconductor Backgrounder

ÅNational Semiconductor creates energy-efficient 

analog & mixed-signal semiconductors 

ïPowerWise® products consume less power, extend battery 

life, & generate less heat

ïSolarMagicÊ technology increases the overall energy 

output of solar electric power generating systems

ÅFounded in 1959 in Danbury, Connecticut, USA

ÅHeadquartered in Santa Clara, California since 1967

Å$1.89 billion sales for FY 2008 (June through May)

ÅPortfolio of over 3,000 patents

Å5000+ employees worldwide



Energy Generation
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ÅSolar efficiency

ÅSolarMagicÊ, a semiconductor breakthrough 

ÅMaximizing PV energy harvest & installation flexibility

Renewable Energy



5

SolarMagicÊ Power Optimizer

ÅCaptures maximum output 

from each panel individually

ÅRecoups up to 50% of energy 

lost to shade, panel 

mismatches, irregular array 

shapes & other problems 

ÅCan help new roofs qualify for 

solar, & increase the size of 

existing installations 
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PV Panel Characteristic

Maximum Power Point 

(MPP)
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Problems with Todayõs PV Systems
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PV
Module

Tomorrowõs PV systems using 

SolarMagicÊ Power Optimizers
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Shade happensé

Photo Credits: Richard Eckman
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Residential Shade
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Commercial Shade

ÅCommercial Rooftop with vent pipes and orientation 

challenges on modules due to roof curve
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Cloud Lines
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Dust and Precipitate Soiling
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Ambient Reflections, Shading and Anti -

Shading, Temperature Variations
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Rolling Hills



16

Case Study #1 ðImpact of Shading

Roof installation of a Solar Distributor in Germany

Å14% of every 

other panel 

shaded

Å24 panels in 
string

Shade

String power drops >75% vs. unshaded strings
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Case Study #2 ðImpact of Shading

Paper from INES R.D.I., Laboratory for Solar Systems in 

France

Shade Power loss

Series connection

Power loss

3x3 connection

0.15% 3.7% 1.7%

2.6% 16.7% 7%

13.9% 22% 36.8%

11.1% 36.5% 30.5%

12.5% 18.3% 17%

Source: EFFECTS OF SHADOW ON A GRID CONNECTED PV SYSTEM

N. Chaintreuil, F. Barruel, X. Le Pivert, H. Buttin, J. Merten

INES R.D.I., Laboratory for Solar Systems (L2S)

Nine (multi-crystalline) Photowatt PW1650 (4 bypass diodes) connected in series and in a 3x3 

string configuration to a SMA Sunny Boy SB1100 inverter



1818

Case Study #3 ðNational 

Semiconductor Customer Field Trial

ÅTest Conditions:

ï2 string array

ï7 panels per string 

ÅSunpower 215W (3 bypass diodes)

ÅSMA Sunny Boy 3300U Inverter

ïData collected on multiple days

ÅUnshaded conditions

ÅShaded, without SolarMagic 

technology

ÅShaded, with SolarMagic technology

ïPercentage of array shaded 

ranged from 15% in the 

morning to 0% in the afternoon
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