SensorDynamics
6 DoF IMU: 3D accelerometer

SD746
+ 3D gyroscope

Reverse Costing Analysis i September 2011

Physical Analysis of the Device
Step by Step Reconstruction of the Process Flow
Cost of Manufacturing and Estimation of Selling Price

System Plus Consulting is proud to publish the
reverse costing report on the SD746 MEMS from
SensorDynamics, a division of Maxim Integrated
Products.

The SD746 combines a 3D accelerometer
(manufactured by Kionix) with a 3D gyroscope and
signal conditioning circuitry in a 6x6x1.2 mm3 QFN
package.

The SD746 IMU is designed for use in industrial
and consumer applications.

This report provides complete teardown of the
inertial MEMS with:

* Detailed photos

e Material analysis

* Schematic assembly description

e Manufacturing Process Flow

* In-depth economical analysis

* Manufacturing cost breakdown

¢ Selling price estimation
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ISYSTEMPlu=  Gyroscope Wafer Cost per equipment family

*The main part of the equipment cost is due to the
deposition steps (32%). The long Epipoly step and
sacrificial de position steps explain this.

Cetsils of the equipment cost per step are given in the Evcel
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Bonding number: 45

Bonding material : Au

Bonding number between ASIC & Gyroscope : 13
Bonding number between ASIC & Accelerometer: 9
Bonding number between ASIC & Package : 23
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*For price in dollars please use the dayods exchangepdifama *For French customer, add A9,61% for¥ATor t s ar
SHIP TO PAYMENT
DELIVERY on receipt of payment

Name (Mr/Ms/Dr/Pr): P Y
Jth| ........................................................................ By bank transfer:

S BANK INFO: TARNEAUD, 27 rue du calvaire, F-44000 Nantes, France,
...................................................................................... Bank COde 10558' Branch COde 02250
Company: Account No : 2133 9700 200,
...................................................................................... SWIFT or BIC code : TARNFR2L,
Address: IBAN : FR76 1055 8022 5021 3397 0020 096
City: State: Return order by:
...................................................................................... FAX: +33 (0)253 55 10 59
Postcode/Zip: MAIL: SYSTEM PLUS CONSULTING,
-------------------------------------------------------------------------------------- 9 rue Alfred KaStIer - BP 10748,
Country*: F-44307 Nantes Cedex 3, France

Corporate license price: EURO 4,490*
Site license price: EURO 3,690*

Single user licenseprice: EURO 2,990*

Contact:
Christiane BERGER, cberger@systemplus.fr, Tel: +33 (0)240 18 09 16

Tel: BILLING CONTACT

Email: T ) N =11 LT
..................................................................................... Email:...... s R e
Date = 1 o N = 1 1= PPN
Signature: Phone ......................................................................................

Our prices are subject to change. Please check our new releases and price changes on www.systemplus.fr
The present document is valid 6 months after its publishing date: 15t September 2011.

ABOUT SYSTEM PLUS CONSULTING

System Plus Consulting is specialized in the cost analysis of electronics from semiconductor devices to electronic systems.
Around this main line System Plus Consulting developed a complete range of services and costing tools to provide in-depth production cost studies and
estimation of the objective selling price of the product.

COSTING SERVICES
V On demand Reverse Costing studies are performed on ICs, ASICs, MEMs, Power Devices, ECUs, electronic boards and full electronic systems
V The catalog of available reports includes cost analyzes on MEMS, Electronic components and Electronic systems (Telecom terminals, Power
systems, Consumer products)

All these studies are performed using in-house developed costing tools and their technological databases.

COSTING TOOLS
Software
V IC Price+ to calculate the cost of any integrated circuit
V' Power Price+ to calculate the cost of any power component or module
V  SYS.Cost which is a costing tool for electronic boards and systems

Costing Models
V  Board Assembly — System in Package — System on Chip — Memory Chip — Smart Card — Plastic Part
V  Other costing models can be developed according to customer specification

Cost Simulation Tools
V  Powerful flow builders including exhaustive databases to simulate a device processing cost
V'  Available now: MEMS CoSim+ T IGBT CoSim+  SiC CoSim+ J LED CoSim+ § TSV CoSim+ PV CoSim+ (photovoltaic)
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http://www.systemplus.fr/

TERMS AND CONDITIONS OF SALES

-_

1. INTRODUCTION

The presentterms and conditionsapply to the offers, salesand deliveriesof servicesmanagedby SystemPlusConsulting
exceptin the caseof a particularwritten agreement

Buyermustnote that placingan order meansan agreementwithout anyrestrictionwith thesetermsandconditions

2. PRICES

Pricesof the purchasedservicesare thosewhich are in force on the date the order is placed Pricesare in Eurosand worked
out without taxes Consequentlythe taxesand possibleadded costsagreedwhen the order is placedwill be chargedon
theseinitial prices

SystemPlusConsultingmay changeits priceswheneverthe companythinks it necessaryHowever,the companycommits
itselfin invoicingat the pricesin force on the datethe orderis placed

3. REBATES)WdDISCOUNTS
Thequoted pricesalreadyincludethe rebatesand discountsthat SystemPlusConsultingcouldhavegrantedaccordingo the
numberof ordersplacedby the Buyer,or other specificconditions No discountis grantedin caseof early payment

4. TERM®FPAYMENT

SystemPlusConsultingdeliveredservicesare to be paid within 30 daysend of month by banktransferexceptin the caseof a
particularwritten agreement

If the paymentdoesnot reachSystenPlusConsultingon the deadline the Buyerhasto pay SystemPlusConsultinga penalty
for late paymentthe amountof whichis 3 times the Frenchlegalinterest rate. Thelegalinterestrate is the currentone on
the deliverydate. Thispenaltyis workedout on the unpaidinvoiceamountwithout taxes,startingfrom the invoicedeadline
Thispenaltyis sentwithout previousnotice.

When paymentterms are over 30 daysend of month, the Buyerhasto pay a depositwhich amount is 10% of the total
invoiceamountwhenplacinghisorder.

5. OWNERSHIP
SystenPlusConsultingemainssoleowner of the deliveredservicesuntil total paymentof the invoice

6. DELIVERIES
Thedeliveryscheduleon the purchaseorder is givenfor information only and cannotbe strictly guaranteed Consequently
anyreasonabladelayin the deliveryof serviceswill not allowthe buyerto claimfor damager to cancelthe order.

7. ENTRUSTEREOODSHIPMENT

The transport costsand risks are fully born by the Buyer Shouldthe customerwish to ensurethe goodsagainstlost or
damageon the baseof their real value,he mustimperativelypoint it out to SystemPlusConsultingvhenthe shipmenttakes
place Without any specific requirement, insurance terms for the return of goods will be the carrier current ones
(reimbursemenbasedon goodweightinsteadof the realvalue)

8. FORCHIAJEURE

SystemPlusConsultingresponsibilitywill not be involvedin non executionor late deliveryof one of its duties describedin
the current terms and conditionsif these are the result of a force majeure case Therefore,the force majeureincludesall
externaleventunpredictableandirresistibleasdefinedby the article 11480f the FrenchCodeCivil?

9. CONFIDENTIALITY
Asarule, allinformationhandedby customergo systemPlusConsultingare consideredasstrictly confidential
Anon-disclosureagreementcanbe signedon demand

10. RESPONSABILLTMITATION

The Buyer is responsiblefor the use and interpretations he makesof the reports delivered by SystemPlus Consulting
ConsequentlysSystemPlusConsultingesponsibilitycanin no casebe calledinto questionfor any direct or indirect damage,
financialor otherwise,that mayresultfrom the useof the resultsof our analysisor resultsobtainedusingone of our costing
tools.

11. APPLICABLAW

Any dispute that may arise about the interpretation or executionof the current terms and conditions shall be resolved
applyingthe Frenchlaw.

It the disputecannotbe settled out-of-court, the competentCourtwill be the Tribunalde Commercale Nantes



