Vincotech Power Module for Solar inverter
Infineon IGBT3

Reverse Costing Analysis
by System Plus Consulting

« Analyze the cost of projects at the R&D level
« Enhance the negotiation power of purchasing managers
eBenchmar k competitords products

System Plus Consulting is proud to publish the reverse costing
report of the power module supplied by Vincotech for solar
inverters. Five IGBT3 transistors are assembled in the power
module. Based on a complete teardown process, the report
provides an estimation of the production cost as well as the
selling price of the power module and IGBT3 transistors.

This Vincotech power module is used to convert direct current
(DC) from solar panels to alternating current (AC). This module is
installed in the solar inverter Sunny Boy 3000TL from SMA. The
power module integrates a H-bridge and a boost circuit
(Transistors + diodes). The Power module holds 6 IGBTs and 7
diodes. 5 IGBTs are manufactured with IGBT3 technology
frominfineon.

This report provides complete teardown and cost
estimation of the product with :

 Detailed teardown photos
 Material analysis

 IGBT3 physical analysis

« Schematic assembly
description

« Manufacturing Process Flow
e In-depth economical
analysis

« Manufacturing cost
breakdown

» Selling price estimation

S.8 kV X6.808K 5.080040m
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The IGBT are assembledon 3
ceramic board. The board is
directly mounted on a radiator,
here the canter of the solar
inverter.

The power transistors

e intas e Power Module Physical Analysis p7
T — Simplified Block Diagram

P - Sunny Boy Disassembly

- Ceramic Power Module

- Ceramic Board

The dies are protected from
moisture by a silicone gel. The
mechanical protection and the
electrical contacts are realized
by the Miniskiip package.

Simplified Block Diagram
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= Guard Ring

The ceramic power board integrates a H bridge with the 4 1GBTs and their free wheel diodes and a boost
circuit. The magnetic components and the input capacitor are assembled directly in the solar inverter

Vincotech s a specialist of elactronic power systems. It
designs and manufactures severalinverter ranges

J |... e s s we s r e | which are optimized for solar inverters. It manufactures — Trench IGBT
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Transistor 1 & 2 Process Flow p25
- Front Side
- Back Side
- Wafer Fabrication Unit

Poly-silicon filed trench The silicon is recessed
in contact area
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The border of P+ dopad layer is visible on
the photo.

75pm, wafer

£+ cathode layer 2um Metal backside 0.57um
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-Diesize : 6.5mm x 4.3mm = 27.95mm*
- Dis thickness : 75um

“The pads are in Aluminium
+The die is protectad by 3 polyimide film.

Emitter pads

Polyimide ) g
passivation in black 4 s
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The total Manufacturing and Test time is close

The assembly is assumed to be done in Hungary and fts costss &

+ Labor Cost : Direct Labor or Operators and line Technicians, which aauals to of the Added Value.
+ Indirect Labor : Line Managers and Engineers which equal to # #% %%, of the Added Vaks

. t floor space and energy whwch equals to M % W%, of the Added

Value

The total cost takes into .k:é:, YSTEMPlus

Estimation of the selling price
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The Power Ceramic Board is manufactured by Vincotech in their Hungarian faciiity.

The bill of material (BOM) cost is for the Inverter. To this, we must add some scrap cost and

component supplying costs 10 obtain the total material cost The assembly cost is othe
manufacturing cost it

With estimated costs of R&D G&A and Profit the average selling price can be
estimated at when using the estmated economic parameters of Vincotech.

Ceramic Power Board
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Designation Costs (€) (%)

1GBT

Diode
Ceramic board
Miniskiip
Passive

Total
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ORDER FORM

Please enter my order for Vincotech Power Module for Solar Inverter System Teardown and
Reverse Costing Analysis by System Plus Consulting:

¢ Single user licenseprice: EURO 1290*
¢ Multi-user, single site license price: EURO 1490*

¢ Multi-user, multi-site license price: EURO 1990*

For price in dollars please use the day’ s exchan g*EorFrer&ttcestomer, add 19,6 % for VAT

Name (Mr/Ms/Dr/Pr): DELIVERY on receipt of payment
By bank transfer:

Title: Banque TARNEAUD, 27 rue du calvaire, F-44000 Nantes, France
Bank code: 10558, Branch code: 02250

Organization: Account No: 21339700200,
SWIFT or BIC code : TARNFR2L,

Address: IBAN : FR76 1055 8022 5021 3397 0020 096

City: State:
RETURN ORDER BY:

Postcode/Zip: FAX: +33 (0)2 53 55 10 59

p MAIL: SYSTEM PLUS CONSULTING,
- 9 rue Alfred Kastler i BP 10748,
Country*: F-44307 Nantes Cedex 3, France
*VAT ID Number for EU members: CONTACT:
Christiane BERGER, cberger@systemplus.fr,
Tel: +33 (0)2 40 18 09 16

Tel:

Email:

Date:

Signature :

About System Plus Consulting
System Plus Consulting is specialized in the cost analysis of electronics: from semiconductor devices to electronic systems. The

company provides on demand Reverse Costing studies explaining the cost construction of ICs, MEMSs, Power Devices, ECUs,
boards, and complete electronic systems.

The studies are realized with the help of cost analysis software tools developed in house and including cost models and
technological databases:

MEMS CoSim+
IGBT CoSim+

SiC CoSim+

LED CoSim+
System-on-Chip
System-in-Package
IC Purchaser
SYS.Cost

System Plus Consulting is the sole company in Europe performing such in-depth cost analysis of electronic products.

Our prices are subject to change. Please check our new releases and price changes on www.systemplus.fr. The present document is valid 3 months after its publishing date: 15 Sept. 2009.
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