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PCN MMS-MMY/09/4680 - Notification Date 06/17/2009

Table 1. Change Implementation Schedule

Forecasted implementation date for 10-Jun-2009
change

Forecasted availabillity date of samples 10-Jun-2009
for customer

Forecasted date for STMicroelectronics

change Quialification Plan results availability 10-Jun-2009
Estimated date of changed product first 16-Sep-2009
shipment

Table 2. Change Identification

Product Identification
(Product Family/Commercial Product)

M24512 products family

Type of change

Waferfab technology change

Reason for change

Line up to state of art of design

Description of the change

Redesign and Upgrade to the new CMOSF8H Process Technology

Product Line(s) and/or Part Number(s)

See attached

Description of the Qualification Plan

See attached

Change Product Identification

Process Techno identifier is "K" for CMOSF8H upgraded version

Manufacturing Location(s)

J
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PCN MMS-MMY/09/4680 - Notification Date 06/17/2009

Table 3. List of Attachments

Customer Part numbers list

Qualification Plan results

52

Customer Acknowledgement of Receipt

Please sign and return to STMicroelectronics Sales Office

PCN MMS-MMY/09/4680

Notification Date 06/17/2009

3 Qualification Plan Denied

O Qualification Plan Approved

3 Change Denied

O Change Approved

Remark

Name:

Title:

Company:

Date:

Signature:

J
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PCN MMS-MMY/09/4680 - Notification Date 06/17/2009

DOCUMENT APPROVAL
Name Function
Leduc, Hubert Division Marketing Manager
Rodrigues, Benoit Division Product Manager
Malbranche, Jean-Luc Division Q.A. Manager

J
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r PRODUCT / PROCESS
>/ 4 CHANGE NOTIFICATION

M24512, 512Kbit Serial I12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

What is the change?

The M24512, 512Kbit Serial I2C Bus EEPROM product family, currently produced using the CMOSF8L
Process Technology in the ST Rousset (France) 8 inch wafer diffusion plant has been redesigned and
will be upgraded to the CMOSF8H Process Technology in the same wafer diffusion plant.

The same part number will support operation with bus frequency at 1 MHz, 400kHz or 100 kHz (see
datasheet rev.14 dated June 2009) removing the need for M24512-H ordering when 1 MHz operation is
requested (see appendix B).

Following parameters are updated:

- tCLQV =100ns (AC characteristics at 1 MHz, 400kHz or 100 kHz)

- tNS =80ns (AC characteristics at 1 MHz, 400kHz or 100 kHz)

- ESD HBM passes 3000V

For other parameters, upgraded version is functionally backward compatible to previous version, as per
datasheet rev.13 dated Jan. 2009.

Why?

The strategy of STMicroelectronics Memory Division is to support our customers on a long-term basis.
In line with this commitment, the qualification of the M24512 in the new CMOSF8H Process
Technology will increase the production capacity throughput and consequently improve the service to
our customers.

Also, the new die is fitting the MLP 2x3 package (M24512-RMB6TG).

When?
The production of the upgraded M24512 with the new CMOSF8H will ramp up from June 2009 and
shipments can start from September 2009 onward (or earlier upon customer approval).

How will the change be qualified?

The new version of the M24512 has been qualified using the standard ST Microelectronics Corporate
Procedures for Quality and Reliability.

The CMOSF8H is already qualified on the M95512 product family.

The Qualification Report QREEO0806 is available and included inside this document.

What is the impact of the change?
- Form: marking change (see Device marking paragraph)
- Fit: no change

- Function: change on AC performances and ESD HBM (Datasheet updated)



M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

How can the change be seen?

- BOXLABEL MARKING

On the BOX LABEL MARKING, the difference is visible inside the Finished Good Part Number:
the Process Technology identifier is “K” for the upgraded version, this identifier being “A” for
the current version.

= Example for M24512-WMN6TP (2.5V to 5.5V Vcc range, SO8N - ECOPACK® 2* compliant
package)

* ECOPACK® 2: New grade introduced to identi%/ commonly called “Halogen-Free” products on the market.
This grade is also RoHS compliant. (ECOPACK"™ is a registered trademark of STMicroelectronics)

Commercial Part Number (CP)
TYPE: M24512-WMNG6TP
Finished Good Part Number (FG)
M24512-WMN6TP/K X X X

Process Technology .
“K” for the new version in CMOSF8H Mask revision

“A” for the current version in CMOSFS8L and/or
Wafer diffusion plant

Assembly and Test & Finishing (*) plants

(*): This digit is present for Test only when
Test plant differs from Assembly plant.

Trace Code PPYWWLLL VG TF




M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

How can the change be seen?

- DEVICE MARKING

On the DEVICE MARKING of the SO8N package, the difference is visible inside the trace code
(PYWWT) where the last digit “T” for Process Technology identifier is “K” for the upgraded
version in CMOSF8H, the identifier being “B” for the current version in CMOSF8L.

Upgraded Current

M24512 M24512

in CMOSF8H in CMOSFS8L

SO8N 24512WP 24512WP
Example: r r

M24512-WMN6TP Y7 Pywwi Y/ pywwB

For TSSOPS8, the difference is visible inside the product name: upgraded version in CMOSF8H
is ending by “K”, the current version was ending by “P”.

Upgraded Current

M24512 M24512

in CMOSF8H in CMOSFS8L

TSSOP8 412WK 412WP
Example: ‘ ‘

M24512-WDW6TP Y7 pyww Y7 pyww

For SO8W, the difference is visible inside the trace code: upgraded version in CMOSF8H is
ending by “K”, the current version was ending by “B”.

Upgraded Current
M24512 M24512
in CMOSF8H in CMOSF8L
SO8W 24512WG 24512WG
Example: PPLLL WX PPLLL WX
M24512-WMW6TG COO YWWK COO YWWB
IYI ed IYI e4

P or PP= Assembly plant / country

LLL= chronological sequence

WX= wafer fab

COO= Country Of origin

Y = Last digit of the Year of Assembly

WW = Assembly Week code

T = Process Technology code/ Wafer Fab ID




M24512, 512Kbit Serial I2C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

Appendix A- Product Change Information

Product family / Commercial products:

M24512 products family

Customer(s):

All

Type of change:

Wafer fab Process Technology change

Reason for the change:

Line up to state of art of design.

Description of the change:

Redesign and Upgrade to the new CMOSF8H
Process Technology.

Forecast date of the change:

Week 24 / 2009

Forecast date of
Qualification samples availability for
customer(s):

Available

Forecast date for the internal
STMicroelectronics change,
Qualification Report availability:

QREEO0806 is available and included inside this
document

Marking to identify the changed product:

Process and fab ID see marking above

Description of the qualification program:

Standard ST Microelectronics Corporate
Procedures for Quality and Reliability

Product Line(s) and/or Part Number(s):

See Appendix B

Manufacturing location:

Rousset 8 inch wafer fab

Estimated date of first shipment:

Week 38 /2009




M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

Appendix B: Concerned Commercial Part Numbers:

M24512-WMNGP

M24512-WMNG6TP

M24512-WDW6TP

M24512-WMW6G

M24512-WMW6TG

M24512-RDW6TP

M24512-RMNGP

M24512-RMNGTP

M24512-HRDWG6TP | replaced by M24512-RDW6TP

M24512-HRMNGP replaced by M24512-RMNGP

M24512-HRMNG6TP replaced by M24512-RMN6GTP




M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

Appendix C: Qualification Report:

r QREE0806
’I Qualification report
New design / M24512-W, M24512-R, M24512-DR

using the CMOSFEH technology in the Rousset 8" Fab

Table 1. Product information

General information

M24512-RMMNEF
M24512-RMMNETP
M24512-WMMNGP
M24512-WMMNETP
M24512-ROWETP
M245312-WDWaTP

512 Kbit serial FC bus EEFROM with three Chip

Commercial product

Product description

Enabiz lines
Froduct group MBS
Product division MATY - Memaory
Silicon precess technology CMOSFaH
Wafer fabrication location R58F - 5T Rousset 37, France

Electrical Wafer Sort test plant location | 5T Rousset, France

Table 2. Package description
Package description Assembly plant location Final test plant location
ST Shenzhen, China ST Shenzhen, China
S08M
Amkor P1, Phifippines Amkor P2, Phiippines
_ ST Shenzhen, China ST Shenzhen, China
S550P3
Amkor P11, Phiippines Amkor P32, Phiippines

Reliability / Qualification assessment: PASS

June 2002 Fev 1 111

WAWLET oD




M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

Reliability evaluation overview GREEQS0E

1.1

1.2

211

Reliability evaluation overview

Objectives

This gqualification report summarizes the resulis of the reliability trials that were performed to
qualify the new M24512-W, M24512-R and M24512-DR devices using the CMOSFEH
silicon process technology in the 3T Rousset 87 diffusion fab.

The voltage and temperature ranges covered by this document are:

@ 25to 55V at—40 to 85 °C for M24512-W devices

@ 18to55\V at—40 to 35 °C for M24512-R and M24512-DR devices

The CMOSFEH is a new advanced silicon process technology in the 3T Rousset 87 fab, with

Douwble Poly and Double BMetal process. This document serves for the qualification of the
named product and the named silicon process technelogy in the named diffusion fak.

Conclusion

The new M24512-W, M24512-R and M24512-0DR devices using the CMOSFEH silicon
process technology in the 5T Rousset 87 diffusion fab have passed the reliability
requirements and all products described in Table 1 are qualified.

Refer to Section 3 Relisbilly feef reswitz for details on the reliability test results.

Rew 1 ﬁ




CIREEQEDE

M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

Device characteristics

2

Device characteristics

Device description

The M24512-W, M24512-R, M24512-DR devices are Izc-mmpa:ib e electrically erasable
orogrammakble memaories (EEPROM). They are organized as 34 Kb ¥ 8 bits.

T uses a two-wire serial interface, co mprising a bidirectional data line and a clock line. The
devices carry a buili-in 4-bit Device Type ldentifier code (1010} in accordance with the Fc
bus defimifion.

The device behaves as a slave in the I°C protocal, with all memory operations synchronized
by the serial clock. Read and Write operations are inifiated by a Start condition, generated
by the bus master. The Start condition is followed by a device select code and ReadWrite
bit (RW), terminated by an acknowledge bit.

When writing data o the memory, the device inserts an acknowledge bit during the 9ih bit
time, follewing the bus master’s 8-bit tramsmission. When data is read by the bus master, the
bus master acknowledges the receipt of the data byte in the same way. Data transfers are
terminated by a Stop condition after an Ack for Write, and after a NoAck for Read.

Refer to the preduct datasheet for more details.

Rew 1 At




Reliability test results

QREED2DE

3

3.1

411

Reliability test results

This section contains a general desenption of the reliability evaluation strategy.

The named products are gualified using the standard STMicroelectronics corporate
orocedures for gquality and reliability.

The product vehicle used for the die qualfication is presentad in Table 3.

Table 3. Product vehicles used for die qualifization
Product Silicon process Wal"erfab_ril::a‘tiun F'al::is.a\g_e Assembl?,l plant
technology location description leeation
2451210 CMOEFaE ST Rousset 87 COPB Engi assy =
MBs512 CMOSFaH ST Rousset 87 CDIPa Engi assy 2!

1. Dle-orented rellablity tests l"ﬁgll-l? based on ME5512 praguct (same sllcon process technology, same

design care betwesn 512 Kbit

and 512

KRR 221/

efal mask aption for bus controf).

2. CDHP38 Is 3 ceramic package used anly far die-orented rellabllty tlals

The package qualifications were mainly obtained by similarity. The preduct vehicle and
silicon process technologies used for package qualfication are presented in Table 4.

Table 4. Preduct vehicles used for package qualification
Product Silicon process | Wafer fah_ricaﬁ-:-n Package description A55embr_5r plant
technology location location
08N k1) Shenzllen &
Armkor F1
. - 5T Shenzhen &
5517 11 SEAH - a
Ma5512 CMOSFE 5T Rousset 8 S30PE Armior 1
ENE| 1 m Pa i1
UFDFPME (MLP3) Armkor 53
2 x3 mm
S0aw Arnkor F1
M24512 CMOSFaH ET Rousset B
WLCEFR Stats ChipPac

1. Package gualfcation

array t=hween 512 KbR 1<C and 512 Kbl 5P/ Metal mask aplion for bus controd).

Reliability test plan and result summary

The reliability test plan and the result summary are presented as follows:

In Tahie 5 for die-orientad tests

ults of M353512 ane E.PE"HDE' (same sllizon process EeChnology, samse memory

In Tabie 7 for TSSOPE ST Shenzhen & Amkor P1 package-oriented fests

L]
#® In Tahie 6 for 308N 5T Shenzhen & Amkor P1 package-oriented tesis
L ]
.

Reliabilty tests on all other packages are planned, but resulis are not yet available.

Rew 1




CIREEQEDE

M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

Reliability test results

Table 5. Die-criented reliability test plan and result summary (CDIPE | Enginzering package]“]

Test short description

Results fail  sample size
[Test Samplel No.
Method Conditions size | | of |Duration M33312 MEFEE
lots | lots
Lot 1 | Lot 2 | Lot3 | Lotd
High termperature operating e after endurance
- = [1 Million EA cycles &t 25 *C - i , ,
o AEC-0100-005 then: HTOL 150 °C. 8 g0 1 008 hrs | DVED /B0 /D
Diata retention afier endurance
- = | 1Million EAW cycles a1 25 °C snna o , ,
AEC-0100-005 then: HTSL at 150 °C a0 1 008 hrs | OVED [ill:] 0/ED
oL Lows temperature operating life
JESD22-A108 —A0°C. 6V B0 |1 |--:-:e hr5| 0e0 | mED | VED |
High ternperature storage life
HTEL| AEC-Q100-005 . . I . : :
JESDIT-AN05 Retention bake at 200 *C EO 1 008 hrs | V2D IvED IvBD
Programigrase endurance cycling + bake
1 Million ENY eycles at 25 5C .
WEB then: Milion - - -
Internal spec. | g bake at2opec | S0 1 | cycles! | a0 | oie0™ | el
48 hours 42 hrz
- Elecirostatic discharge (human body model)
b=
Hem |AEC-Q100-002| . _ = - ; Pass Fass Fass Faszs
JEspzz-atyg | C=100pRR=15000 | 27 | 1 ) WA b apagyls 3000 vi» 3000 V> 3000 v
- Elecirostatic discharge (machne mode’)
]
M |AEC-Q100-003 P - , Pacs Facs Facs Fass
JESD22-at15 | CEOpRR=02 1Y MR fsapov|=300v|>300v|>200v
Latch-up (current injecton and overvoliage stress)
LU [aEc-2100-004] At maximum operatng & 1 NIA Class |l | Class |l | Class |l | Class I
JESDOTRA temperature (150 *C) - [ Lewvel & | Level & | Level & | Lewst &

1. See Tabie 6. List of ferms for & definftion of abbrevladans

2. Diz-orenied relablity 2sts mainly basad on M353512 product (same sllicon process technology, same design core between
512 KBt 9T and 512 Kot 5P/ Metal mask oplion Tor bus control)

[

First refecls after 3 millon cycles + Dake.

Rv 1

A1

10



M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

Reliability test results

QREED2DE

Table 6. F'ac[l;::lage-uriented reliability test plan and result summary (508N / Shenzhen & Amkor
P1)
Test short description
Results fail | sample size
Test Sample | Mo.
Method Conditions size! | of |Duration 551212 M24512
lots | lots
Lot1 | Lotz | Lot3 | Lotd
Preconationing: mossture sensitvity level 1

PC  [JESD22-112 [MSL1, peak temperature at - ! P o

J-STD-020D 260 °C. 2 IReflow e L B B e e
& Termperature humidity bias

= AEC2M00 | gsec 5% RH.bas55V| 80 | 1 |1002hes| om0 | o0 | iEo
JESD2Z-A101 S EEsaa i T
Temperature cycling

TC ' T AEC-Qi00- . TV
JESOO2-A104 G5 C7+150°C g0 1 cycles o0 a0 | oved -

_ Thermal shocks

MSK —

3 E =0 +125 7 2 <k o 1210 1210 -
JESD22-A105 —BECCI#125°C 25 1 shooks 080 020 | OBl
Autoclave (pressure pot)

AET RECTI00 oo snpsiaHmaaM| a0 | 1 | teanes | omn | oEo | omn | -
JESDZ2-A102 - ’ ' - = =
High temperature storage life

HTEL g P ?

= AEC-OT00 | Retentionbakeats0c | 80 | 1 |t00shes| om0 | D | meo
JESDO2-A10g | FHEtEnion bake at 1ol "L se=hE il B -
Early life failure rate

ELFR | AEC-Q100- - ann | n .

O0E HTOL 180 °C, 8V 800 1 48 hrs | OB00 | O/BDO | OvBOD -
£s0 Elecirostatic discharge (charge device mode’)

EEM AEC-Q100- Field induced charging 18 3 HIA Fass Pass
JESD22-C101 mathod o |ss00v | T T |=tED0V

1. Zee Tabie 5. Lishof ferms for @ definition of abbreviadons

2. Pack
Ebn |

a11

gi& qualification resuls of M35512 are GFF i=able (same sllicon process technology, samse memary array betieen 512
L and 512 Kbit 5P/ Metal mask aption for bus contral).

3. THS-, TC-, TMSK-, AC- and HTSL- dedicated pars are first subject to preconditioning Tiow.

Rew 1
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M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

CREEQROE Reliability test results
Table 7. Package-oriented reliability test plan and result summary (TSSOPE8 | Shenzhen &
Amkor P11
Test short description
Resulis fail | sample size
Test Sample | No.
Methed Conditions size | | of | Duration M35512% M24512
lots | lots
Lott | Lot2 | Lot3 | Lotd
Preconditioning: mosstune sensitvity level 1
PC  [JESD22-4113 | MSL1. peak temperaturs } e | .
STD-0200 | at260°C. 2 IRefow | o0 | 1| MNA | DiADD | 00D D00
e Termperature humidity bias
= AEC2M00- g oc gssuRH, bias55V| 20 | 1 [1002hes| om0 | oveo | oim
JESD22-4101 |35 °C. B5% RH, bias 5.5 = il - =
Temperature cycling
TG B TAECo00 o ,, w000 | N
JES0E2-A104 -85 *C | +150 °C 80 1 cyces VB0 /80 | Dved
Thermal shocks
_MSK 200
- JESDZ2-A108 —55 =G +125°C 25 1 shocks (1] /80 | ved
Autoclave (pressure pot)
G AEC-Q100- 121°C, 100% RH at 2 i i . .
JESOO2-A102 ATH 80 1 G8hrs | QVED /80 | ved
High temperature storage life
e [ =
- JESDEE-ﬁ:fDE Retention bake at 150 °C 80 1 | 1008 hrs | OVED /80 | Dved
Early life failure rate
ELFR - Q100-
AEC-2100 HTOL 150 °C, 8V 800 1 48 hrs 0/a00 | 0200 | V80D
ODE
£0 Elecirostatic discharge (charge device mode’)
CEM AEC-Q100- Figid inducad charging - 1 NI Fass Pass
JESD22-C101 methed - ' =1500 'V T | =100V

See Tabie 8. List of ferms for @ definftion of abbrevladans

n far bUs contral)

Rv 1

Packags q.l.all'll!n an results of M2S5512 are ap I]Jll!nb 2 (Eame sllcon process tchnology, same memory amay between
S12 {Hll C and 512 Kol SP1 /! Metal mask optio

THS-, TC-, TMSK-, AC- and HTSL- dedicated pars are first subject to preconditioning Tiow.

12



M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

Applicable and reference documents QREEQB0E

4

E/11

Applicable and reference documents

AEC-2100: Siress test qualification for integrated circutts

S0P 2.8.10: General product qualification procedure

S0P 2.8.11: Program management fro product qualification

S0P 2.8.12: Design crteria for product qualification

S0P 2.8.14: Reliability requirements for product gualification

S0P 2.8.1%: Process maturity level

S0P 2.8.2: Process qualifization and transfer management

S0P 2.8.20: Mew process [ New product qualification

S0P 2.8.7: Product maturity level

S0P 2.8.29: Package and process maturtty management in Back End

S0P 2.7.5: Automotive products definition and status

JESD22-A101: Steady state temperature humidity bias life test

JESDZ2-A102: Accelerated moisture resistance - unbiased autoclave
JESD22-A103: High temperature storage life

JESD22-A104: Temperature cycling

JESDZZ-A108: Thermal shock

JESD22-A108: Temperature, bias, and operating life

JESD22-A113: Preconditioning of nonhermetic surface mount devices prior to reliability
testing

JESD22-A114: electrostatic discharge (ESD) sensitivity testing human body model
[HEM)

JESDZ2-A115: Electrostatic discharge (EZD) sensitivity testing machine model (MM)
JESDTHA: IC Latch-up test

J-STD-0200: Moistura/reflow sensitivity classification for nonhermetic solid state
surface mount devices

Rew 1 ﬁ
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M24512, 512Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8H Process Technology

CJREEQ206 Glossary

5 Glossary

Table B. List of terms
Terms Description

EDR MWM endurance, data retention and operational life
HTOL High temperature ocperating life

LTOL Low temperature operating life

HTE High temperature bake

WEB Program/Erase endurance cycling + baks
ESD HEM Electrosiatic discharge (human body model)
ESD MM Electrostatic discharge (machine model)

Lu Laich-up

FC Preconditioning (solder simulation)

THE Temperaturs humidity bias

TC Temperaturs cycling

TMSK Thermal shocks

AC Autoclave (pressure pot)

HTSL High temperature storage life

ELFR Early life failura rate

ESD COM Electrostatic discharge (charge device model)




M24512, 512Kbit Serial I2C Bus EEPROM

Redesign and Upgrade to the CMOSF8H Process Technology

Revision history GIREEQS0E
6 Revision history
Table 9. Document revision history
Date Revision Changes
03-Jun-2009 1 ritial release.
10011 Rew 1 ﬁ
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GREEQ20E
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right i make changes, comectians, mosications or Improvemnents, to this document, and the products and services described heneln at any
trme, without notice.
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right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.
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Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE ( AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION ), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE"" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners
© 2009 STMicroelectronics - All rights reserved.
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