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S SYSTEMPIu- Executive Summary

SmartMOS process

CMQOS process

Radio Frequency
Transmitter (RFX)

Microcontroller Unit (MCU)

Pressure Sensor (P-die) g~ = - .

Assembly in package
Encapsulation
Final test

ASIC + Sensors Cap + Sensors
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SasSysTEMPIL- Tire Pressure Monitoring System (TPMS)

LAln

Direct TPMS Architecture o - Wheel Module
AUse absolute pressure sensor inside the tire volume
ACommunication via LF and/or RF links TPMS Wheel Module (x4)
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AMounted inside the tire/wheel
U On the wheel (valve stem or drop center) Sensors P, TandV | 3V Bat

U On the tire (side wall, bead area or tread belt) .
Motion Sensor
APowered by energy source

U Internal battery Signal Conditioning
and Protocol

RSM: Remote Sensing Module

LF: Optional LF Initiator R

\'

A e Freescale document

Freescale document
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SSvSTEMPlus Package Opening i Bondings number

Bonding:
number:
material;

Bonding between
MCU & C
MCU & F
MCU & L
RFX & Lt
P-die & L
G-die & ¢

Back view after plastic etching
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Die area:

Number:
Connected:
To dies:

To leadframe:
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G-die Dimensions

Cap is wet-etched, likely KOH

Xxx um Cap

The cap is sealed on the

Freescale MPXY8300A i TPMS
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dhSYSTEMP U= G-die : Z-axis Process Characteristics

The cross-section shows the same
layers that for x-axis and lets appear a

Oxide 1

Si Substrate

w 3000

Z-axissensor-nanchor o Cross section
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:éz P-die minimal dimensions and metal layers

AMinimal dimension in circuit:

ANumber of metal layers : 2 Aluminum

Optical view of the 2 Aluminum Metal Layer
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P-die Process Flow
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gohSYSTEMPIu- Synthesis of the cost analysis

A The MPXY8300A component is designed and manufactured by Freescale. Production is assumed
totakep |l aceée.

The component has been released to production at the beginning of 2008.
The MCU wafer cost is estimated at $xxxxx.xX, the die cost is estimated at $XXXXX.XX
The RFX wafer cost is estimated at $xxxxx.xX, the die cost is estimated at $XXXXX.XX
The P-die wafer cost is estimated at $xxxxx.xx, the die cost is estimated at $XXXXX.XX
The G-die wafer cost is estimated at $xxxxx.xX, the die cost is estimated at $XXXXX.XX
The packaging cost is estimated at $xXXxXxx.xx
The component manufacturing cost is $xxxxx.xx in 2009 and $xxxxx.xx in 2011.

M IAED g e el e sts -
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MCU Wafer Cost

2009 MCU Unprobed Wafer Cost Breakdown

Raw wafer (Si)
6%
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Yield losses
4%

Freescale MPXY8300A i TPMS

Asery low wafer cost decrease
between 2009 and 2011 because
the technology is mature.

AThe main part of the wafer cost
Is due to the consumables with
xx%. The salary part is xx%.

AThe manufacturing yield ranges
from xxx% to xxx%, from 2009 to
2011. The mature technology
explains this value.
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dhsysTEMElL- G-die Wafer Cost per equipment family

Equipment Family Equipment | Breakdown
Cost

Thermal Step - -
Removal - -
Cleaning - .-
Bonding - .-
CMP -» -
Backgrinding - -
Testing - - G-die Equipment Cost Breakdown per Familiy
Implantation - B
Deposition - --
Etching Lo d -
Lithography - - - -
TOTAL W »

G-die Equipment Cost per Family
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dhSYSTEMP U= MPXY8300A Packaging Cost per step

Packaging Cost Breakdown per Steps

Lead forming
___Singulation
Plating Marking 6%
1%

Pick and Place Lid 4%
3%

Encapsulation Curing
3%
Adhesive
Curingl
4%

Wire Bonding Top Die
3%

Adhesive Curing 2
4%

Pick and Place Top Die
1%
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