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Executive Summary

CMOS process

0.25µm, 4 metallization layers, 2 polysilicon Layers

(logic, analog, Flash, SRAM)

25 Lithography steps

SmartMOS process

0.35µm, 3 metallization layers, 2 polysilicon Layers

(logic, analog, power transistors)

22 Lithography steps

ASIC + Sensors

CMOS Surface Micromachining process

0.8µm, 2 metallization layers, 3 polysilicon Layers

22 Lithography steps

Cap + Sensors

Surface & Bulk micromachining

0.8µm, 1 metallization layers, 2 polysilicon Layers

9 Lithography steps

Assembly in package

Encapsulation

Final test

Microcontroller Unit (MCU)

Pressure Sensor (P-die)

Radio Frequency 

Transmitter (RFX)

Accelerometer (G-die)

MPXY8300A
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Tire Pressure Monitoring System (TPMS)

Direct TPMS Architecture

ÅUse absolute pressure sensor inside the tire volume

ÅCommunication via LF and/or RF links

ÅMounted inside the tire/wheel

ü On the wheel (valve stem or drop center)

ü On the tire (side wall, bead area or tread belt)

ÅPowered by energy source

ü Internal battery

Freescale document

Freescale document
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Package Opening ïBondings number

Bonding:

number: 50

material: Au

Bonding between :

MCU & G-die : 8

MCU & RFX : 9   

MCU & Leadframe : 15

RFX & Leadframe : 11

P-die & Leadframe : 5

G-die & G-die : 2

Top view after lid removed

Back view after plastic etching 

P-die

G-die

RFX

MCU

G-die

RFX

MCU

http://www.systemplus.fr/
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RFX Dimensions

Pads:

Number: 20

Connected: 20

To dies: 9

To leadframe: 11

Die area: 3.0 mm²

2.48 mm

1
.2

2
 m

m
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Xxx µm Cap

Xxx µm  Sensor 

substrate

Cap is wet-etched, likely KOH

G-die Dimensions

The cap is sealed on the 

sensor die with a Pb glass Frit 

(thickness : 8.3µm)

CAP

Sensor Substrate

http://www.systemplus.fr/
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G-die : Z-axis Process Characteristics

Z-axis sensor - ñanchorò Cross section

Oxide 1

Poly 1

Poly 2

Oxide 2

The cross-section shows the same

layers that for x-axis and lets appear a

SiN layer (~0.2µm) between oxide 1

(2.4µm) and Poly 1 (0.3µm) which acts

as a hard mask layer.Poly 1

Oxide 1

Oxide 2

Poly 2

Si Substrate
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P-die minimal dimensions and metal layers

ÅMinimal dimension in circuit: 0.8µm (according to Freescale documentation)

ÅNumber of metal layers : 2 Aluminum

M2

M1

Optical view of the 2 Aluminum Metal Layer

http://www.systemplus.fr/
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P-die Process Flow

ASIC Specific Steps

Sensor Specific Steps

Common Steps
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Synthesis of the cost analysis

Å The MPXY8300A component is designed and manufactured by Freescale. Production is assumed 

to take placeé.

Å The component has been released to production at the beginning of 2008.

Å The MCU wafer cost is estimated at $xxxxx.xx, the die cost  is estimated at $xxxxx.xx

Å The RFX wafer cost is estimated at $xxxxx.xx, the die cost  is estimated at $xxxxx.xx

Å The P-die wafer cost is estimated at $xxxxx.xx, the die cost  is estimated at $xxxxx.xx

Å The G-die wafer cost is estimated at $xxxxx.xx, the die cost  is estimated at $xxxxx.xx

Å The packaging cost is estimated at $xxxxx.xx

Å The component manufacturing cost is $xxxxx.xx in 2009 and $xxxxx.xx in 2011.

http://www.systemplus.fr/
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MCU Wafer Cost

ÅVery low wafer cost decrease

between 2009 and 2011 because

the technology is mature.

ÅThe main part of the wafer cost

is due to the consumables with

xx%. The salary part is xx%.

ÅThe manufacturing yield ranges

from xxx% to xxx%, from 2009 to

2011. The mature technology

explains this value.

http://www.systemplus.fr/
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G-die Wafer Cost per equipment family

G-die Equipment Cost per Family
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MPXY8300A Packaging Cost per step
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