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PCN MMS-MMY/09/4355 - Notification Date 02/06/2009

Table 1. Change Implementation Schedule

shipment

Forecasted implementation date for 30-Jan-2009
change

Forecasted availabillity date of samples 30-Jan-2009
for customer

Forecasted date for STMicroelectronics

change Quialification Plan results availability 30-Jan-2009
Estimated date of changed product first 08-May-2009

Table 2. Change Identification

Product Identification
(Product Family/Commercial Product)

128Kbit I12C products family in SO8N and TSSOP8 pac

Type of change

Waferfab technology change

Reason for change

Production capacity increase and line up to state of art of design.

Description of the change

Redesign and Upgrade to the CMOSF8L Process Technology.

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

See attached

Description of the Qualification Plan

See attached

Change Product Identification

Process techno identifer is A, only visible on SO8N package

Manufacturing Location(s)

J
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PCN MMS-MMY/09/4355 - Notification Date 02/06/2009

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/09/4355

Notification Date 02/06/2009

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/09/4355 - Notification Date 02/06/2009

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

128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8" fab

What is the change?

The 128Kbit Serial 12C Bus EEPROM product family, currently produced using the CMOSF6DP 26%
Process Technology in the Chartered subcon. (Singapore) 8 inch wafer diffusion plant has been
redesigned and upgraded to the CMOSF8L Process Technology in the ST Rousset 8 inch wafer
diffusion plant. This PCN impacts the products in SO8N and TSSOPS8 packages.

Why?

The strategy of STMicroelectronics Memory Division is to support the growth of our customers on a
long-term basis. In line with this commitment, the qualification of the 128Kbit I12C in the ST Rousset 8
inch with the CMOSF8L Process Technology will increase the production capacity throughput and
consequently improve the service to our customers.

When?

The production of the upgraded 128K 12C in ST Rousset with the qualified process CMOSFS8L is
ramping up and shipments in SO8N and TSSOP8 packages can start from March 2009 onward (upon
customer approval).

Shipments of newly introduced packages MLP 2x3 (UFDFPN8) and WLCSP (Wafer Level Chip Scale
Package) already started 9 months ago.

How will the change be qualified?
The new version of the 128Kbit 12C is qualified using the standard ST Microelectronics Corporate
Procedures for Quality and Reliability.

The Qualification Report QREEQ720 rev2 is available and included inside this document.



128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

How can the change be seen?

- BOXLABEL MARKING

On the BOX LABEL MARKING, the change is visible inside the Finished Good Part Number:
the Process Technology identifier is “A” for the CMOSF8L upgraded version, this identifier
being “P” for the previous version.

The change is also visible inside the Trace code: the Wafer Fab identifiers WX are “VG” for ST
Rousset 8 inch (France), these identifiers being “F2” for Chartered 8 inch subcontractor
(Singapore).

= Example for M24128-BWMNG6TP (2.5V to 5.5V Vcc range, SO8N ECOPACK2 package)

Commercial Part Number (CP)

TYPE: M24128-BWMNG6TP

Finished Good Part Number (FG)

M24128BWMNBTPA x X

Process Technology
“A” for the new version in CMOSF8L
“P” for the previous version in CMOSF6DP 26%

Mask revision
and/or
Wafer diffusion plant

Assembly and Test & Finishing plants

Trace Code:

PPYWWLLL WX TFE TF = Test & Finishing

country & plant

PP = Assembly country & plant
Y = Year of Assembly

WW = Assembly Week code WX = Wafer diffusion plant:
LLL = chronological sequence

“VG” for ST Rousset 8 (France)
“F2” for Chartered 8 (Singapore)




128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

How can the change be seen?

- DEVICE MARKING

On the DEVICE MARKING of the SO8N package, the change is visible inside the trace code
(PYWWT) where the last digit “T” for Process Technology identifier is “A” for the upgraded
version in CMOSF8L, the identifier being “P” for the previous version in CMOSF6DP26%.

Upgraded Previous

M24128 M24128

CMOSF8L CMOSF6DP 26%
SO8N 24128WP 24128WP
Example: ‘ ‘
M24128-BWMNGTP Y7 pywwa Y7 pywwp

The traceability for each device is as follows:

PYWWT

P = Assembly plant

Y = Last digit of the Year of Assembly

WW = Assembly Week code

T = Process Technology code/ Wafer Fab ID

For TSSOP8 package size reason, the change is not visible on the device marking. The change
is only visible inside the Finished Good Part Number appearing on the BOX LABEL MARKING
(See previous page).
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Appendix A- Product Change Information

Product family / Commercial products:

128Kbit 12C products family in SO8N and
TSSOPS8 packages

Customer(s):

All

Type of change:

Wafer fab Process Technology change

Reason for the change:

Production capacity increase and line up to
state of art of design.

Description of the change:

Redesign and Upgrade to the CMOSFS8L
Process Technology.

Forecast date of the change: Week 06 / 2009
(Notification to customer)
Forecast date of
Qualification samples availability for
customer(s): Available

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

QREEO0720 is available

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 list of concerned products in appendix B

Manufacturing location:

Rousset 8 inch wafer fab

Estimated date of first shipment:

Week 19 /2009
(or earlier upon customer approval)
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Redesign and Upgrade to the CMOSF8L Process Technology
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Appendix B: concerned products:

M24128-BRDWG6TP
M24128-BRMNGP
M24128-BRMNGTP
M24128-BWDWG6TP
M24128-BWMNG6P
M24128-BWMN6TP




128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

Appendix C: Qualification Report:

r QREE0720
’I Qualification report
New product / M24128 M24C64

using CMOSFBL technology in Rousset 8" Fab

Table 1. Preduct information

General information

M24128-BFNMBETG
M24128-BRNBETG
M2412E-BWDWETP
M24128-BROWETP
M24128-BRMNETP
M24128-BRMNEGP
M241Z8-BWNNETP
M24128-BWNNGP
M24C64-FMBETG
WM24Ca4-RMBETS

128 Kbit and 64 Kbit serial I'C bus EEPROM for NM24128
and M22C84, respectively.

Commercial product

Product description

Product group WS

Froduct division WY

Silicon process technology CMOSFEL

Wafer fabrication location RSEF - 5T Rousset 87, France

Electrical Wafer Sort plant location 5T Rousset, France

Table 2. Package description

Package description | GQualified assembly plant location | Qualified final test plant location

S08M Amkor P1, Phifippines Ambkor P3, Philippines
TS50P3 Armkor P1, Phiippines Ambor P3, Philippines
UFDFPNE (MLPE) 2x3 Armkor P2, Phiippines Ambor P3, Philippines

Reliability / Qualification assessment: PASS

January 2008 Ry 2 113

WAWST. OO




128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

Reliability evaluation overview GREEOTZ0

1.1

1.2

213

Reliability evaluation overview

Objectives

This qualification report summarizes the results of the reliability trials that were performed to
qualify the M24128 / M24C84 products using the CMOSFEL silicon process technolagy in
the 5T Rousset 8° diffusion fab.

The voltage and temperature ranges covered by this document are:

& 18155\ at 40 1o 85 °C for M24128-BR and M24C54-R davices

& 251055\ at 40 to 85 °C for M24128-BW devices

& 1.7t 55\ at 40 to 85 °C for M24128-BF and M24C84-F devices

The CMOSFEL is a new advanced silicon process technology, with Double Poly and Double
Metal process that has already been gualified in the Rousset 87 fab. This document serves

for the qualification of the named product, using the gualified named silicon process
techmolagy in the named diffusion fab.

Conclusion

Thie M24128 § M24C54 products using the CMOSFEL silicon process technolagy in the ST
Fousset 8" diffusion fab have passed the reliability requirements and all products described
in Tabie 1 are gualified.

Refer to Section 3: Reliabiliy fesf resulte for details on the reliability test resulis.
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128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

Device characteristics

2

Device characteristics

Device description

The M24CE4 and M24128 devices are IEC-numpatihle electrically erasable programmable
memaones (EEPROM). They are organized as 8182 ¥ § bits and 18384 = 8 bits, respectively.

1T uses a two-wire serial interface, co miprising a bidirectional data ine and a clock ine. The
devices carry a buili-in 4-bit Device Type ldentifier code (1010) in aceordance with the e
bus definifion.

The device behaves as a slave in the 12C protocol, with all memory cperations synchronized
oy the seral clock. Read and Write operations are initiated by a Start condition, generated
by the bus master. The Start condition is followed by a device select code and Read/Write
hit (R, terminated by an acknowladge hit.

When writing data to the memaory, the device inserts an acknowledge bit during the ol it
time, following the bus master's B-bit transmission. When data are read by the bus master.
the bus master acknowledges the receipt of the data byte in the same way. Data fransfers
are terminated by a Stop condition after an Ack for Write, and afier a MoAck for Read.

Refer to the product datasheet for more details.




128Kbit Serial 12C Bus EEPROM

Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

Reliability test results

CIREEOTZ0

3

Reliability test results

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

The named products are qualified using the standard STMicroelectronics corporate
procedures for gquality and reliability.

The product vehicle used for die qualification is presented in Table 3.

Table 3. Product wehicles used for die qualification
Product Silicon process Wiafer fabrication Package Assembly plant
roguc technology location description location
424 [ -
r:ézacgf“ CMOSFaL 5T Rousset 87 CDIPE Engi assy "'
Ma5128 i) CMOSFAL ST Rousset 8° CDiPe Engi assy !

1. M24CEL |5 gerived from 24128 by CAM oplion

2. CIDPA s 3 ceramic package used anly far die-ofented rellabillty tals

3. Qualfication results of M35123 are applicable (same sllcon process technology, Eame design care f Metal
mask option for bus contnal)

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

Table 4. Product vehicles used for package qualification
Silicon process | Wafer fabrication L Assembly plant

Product technology location Package description location

' UFDFPN3 {MLP3)
Ma5123 1! CMOSFBL ST Rousset 8° e Amkor P2

2x3mm
- 508N Arnkor P1
M35512 %! CMOSFEL 5T Rousset 8° —

550P3 Armkor F1

1. Qualfication results of M35123 are applicable (same sllcon process technology, same deslgn caore F Metal
mask option for bus contral)

2. Qualfication rasults of M95512 are applicable (larger memary amay, uslng the same sllicon process
technoiogy In the samse diffuslon Tal).

413 ﬁ
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128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

Reliability test results

3.1

Reliability test plan and result summary

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

in Tabie 5 for die-oriented tesis

in Table & for UFDFPNE (MLP8) 223 Amkor P3 package-ocriented tesis
Tablz 7 for TS30PE Amkor P1 package-oriented tests

in Tablz 8 for S0OBM Amkor P1 package-oriented tests

=22 900
5

Cualification report QREED402 summarizes the reliability trials and resulis that were
performed to gualify the Lead-free Nickel Palladium Gold pre-plated frame on MLP2
2 = 3 package in the Amkor P3 assambly line.

®  Cualification report QREED425 summarizes the reliability trials and resulis that were
performed to gualify the CMOSFEL silicon process technology in 5T Rousset 87
diffusion fab.

513
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128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology

in ST Rousset 8” fab

Reliability test results

GIREEOTZ0

Table 5. Die-oriented reliability test plan and result summary (CDIPS [ Engineering package]”l
Test short description
Results fail f sample size|
[Test Sample | No.
Method Conditiens size ! | of |Duration| M33128 M24123 1
M24CE4
lots | lots
Lat 1 Lot 2 121
High termperature cperating He after endurance
lsEc-a1o0-00s| M'"':':T:gf ;fJE:EI’ fc"“'g JCthen: | gp 1002 hes| @0
EDR o
Clata retention after endurance
sec-aionoos| | Millen ﬂ"}”sf?;"'iﬁ‘f Cthen: | g 1003 hes| V30
oL Low termperature operating lifie
JESDZZ-A0E | —40°C, 6V &0 | 1 | 1008 hrs | an
s High termperature storage life
“[EsozzATe | Retention bake at 200 °C &0 | 1 | 1008 hrs | an
Programierase endurance cycling + bake
WER 1 Million EMW cycles at 25 °C then: IMillign ) -
Internal spec Rtention bake &t 200 °C /45 hours 80 .i,'élﬁrs,s. ven G 0rag 3
- Electrostatic discharge (human body model)
=
Hem JREC-2100-002 P - - . Pass Pass
JESDZ2-A114 C=100pF R=150000 & NA& | spoow | =4000v
— Electrostatic discharge (machne moael)
a
M AEC-Q100-003 [ . Pass Fass
JESD22-A115 C=200pR.R=00 g NA& | sapov | 00V
Latch-up (current mjection and owvervoltage stress)
LU [A=C-2100-004] At maximum cperating temperature - NIA Class |l - Class Il -
JESCTEA (150 °C) - ) Level & Lewsl &

Jes Tabie £ Lisrar farms for @ definizion of abreviations.

2. Qualfcation results of ME5123 are applicabla (same sllicon process i2chnoiogy, same $26ign cone / Metal mask option for
bus control).

[

613

First rejects after S milllan cycles + Daka.

11



128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

GREEQTZ0 Reliability test results

Table 6. Package-oriented reliability test plan and result summary (UFDFPNE 2=3 Arnk-::r}“:“zl

Test short description
Resulis fail | sample size
[Test Sample| No.
Method Conditions size [ | of |Duration Mas128
lots | lots
Lott | Lot2 | Lota
Preconditioning: mossture sensitivity level 1
FC | JESD22-A113 | MSLY, Feak temperaturs at i ) ) e e
£STD020C 260 °C, 3 IReflows ME B ONA | DEAE ) DRan ) D
g Termiperature humidity bias
(] AEC-2100- P _— . - -
JESDza-a1D | B2 °C BB RH.Bias 3.5V 20 3 | 1008 hrs 0reo a0 ]
Ternperature cycling
TC & T AFC-Q100- o 1000 , ,
JESD22-A104 —35 *Ci+150 °C 20 3 cydes 0reg a0 (1]
Thermal shocks
;MSK 200
JESD22-A106 —55 *Ci+125 °C 25 3 shocks 025 25 25
Autoclave (pressure pot]
G AEC-O100-
JESDEE-ﬁ:{DE 121 °C, 100% RH at 2 ATM 80 3 | 16Ehrs 0/so VB0 a0
High temperature storage life
ETSL TR
= JESDEE-F:GE Retention bake af 150 °C &0 3 | 1008 hrs 0r80 =] ¥E0
Elecirostatic discharge (charge device mode’)
ESD - -
COM hEC:: 20 Field "-:.c_ed charging 18 1 NIA F'~1‘55.
JESDZ2-C1M method =1500 W

Ses Tabie 0 Listaf farms for a definion of abbreviations

2 tl.“.l.ul'cauuclu_'l TEEURs of MAS128 are applcatle (same slicon process ischnoiogy, 53ame deslgn core / Metal mask option for
S Conirgl ).

3. THS-, TC-, TM3K-, AC- and HT3L- dedicated parts are firsl subject o precondiicning fiow.

57 713

12



Reliability test results

128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology
in ST Rousset 8” fab

GIREEOTZ0

Table 7. Package-criented reliability test plan and results summary (TSSOPS / Amkor P14 b“:'
Test short description
Results fail | sample size
Test Sample | No.
Method Conditions sizel | of |Duration Ma3512 Mz24128
lots. lots
Lot | Lot2 | Lot | Lot4 1@
Preconddioning: mossture sensitvity lewel 1
FC JES02Z-AT13 [MSLY, peak temperature . 1 ar | o
J-ETO-0200 3t 780 °C. 3 [Refiow 345 3 [ 00345 | 00345 | 0345 -
TuE Temperature humidity bias
13 AEC-2100- ES °C. B5% RH, bias ar ; - ;
JESD22-A101 S5V 8 3 (1008 hrs | V30 | OVBO0 | Dvao -
Temperature cycling
TC [T aECT0- R - 1000 ,
JESDTE-A104 —65°C { +150 *C 80 3 cycles O/a0 | o/e0 | Dvao -
TMSK Thermal shocks —
= JESDZ2-A106 —55°C{ +125°C 25 3 shocks | V25 | 025 | 0725 -
Aurtoclave (pressure pot)
C® [TAEC-Qi0e- | 121°C. 0% RHat2 | -
JESDTE-A102 ATM 80 3 16 hrs | V30 | Ov&0 | Ova0 -
HTSL High be1:p-na-||?1ure storage life
= JSESEE-;ES Reterfionbake 3 150°C| 20 | 3 [1002hes | Di20 | 08D | 0/dO -
£=p Electrostatic discharge (charge device mode’)
CEM AEC-Q100- Field inducad charging - 1 hiA Fass Pass
JESDZZ-C10 method - ) =1500V 1500V

See Tabie 00 List of terms for @ definition of abbreviadons
2. Qualfcation results of M3S512 are applcable (larger memory amay, using the same slicon process lechnology Inthe same

aiffusion fab).

3. THS-, TC-, TMSK-, AC- and HTSL- dedicated parts are firs! subject fo preconditioning flow.

B/13

13



128Kbit Serial 12C Bus EEPROM
Redesign and Upgrade to the CMOSF8L Process Technology

in ST Rousset 8” fab

GIREEQTZ0 Reliability test results
Table 8. Package-criented reliability test plan and result summary (S08N / Amkor P1) 1
Test short description
Results fail | sample size
Test Sample | No.
Method Conditions size ! | of |Duration MA3312 M24128
lats lots
Lot | Lot2 | Lot3 | Lotd i
Preconddioning: mossture sensitvity lewel 1
PC JES022-A113 [MSL1, Peak temperaturs at - , 1 1o 145
J-ETO-0200 260 °C. 3 IReflows 343 3 Mi& 00345 | 00345 | 0343
- Temperature humidity bias
e AEC-2100
= JESDEE-ﬁ:f:H BE °C, B5% RH, Bias 5.5V ED 3 |(10083hrs | VB0 | /B0 | vED -
Temperature cycling
TC [T aECT0- - 1000 .
JESDTE-A104 —B5*C 1 +150°C BD 3 cycles o/ag | vao | OJeD
_ Thermal shocks
MSK —
3 E W0 2125 0 <L 15 5 | oo
JESDZ2-A106 55 *C 1 +125°C 25 3 chocks | 025 | 023 | 025
Aurtoclave (pressure pot)
CF| AECDUE i qoosAMatoaTM| 8o | 2 | 1eskes | eo | o@o | oeo
JEsDzz-aqpz |1 W PR RRELSA - -
High temperature storage life
o
- .IESDEE-!—'HDE Retention bake at 150 *C 80 3 (1008 hrs | 0O/B0 | D/30 | QvaO
£=p Electrostatic discharge (charge device mode’)
CEM AEC-2100- Field inducad charging 18 i MIA Fass Fass
JESDZZ-C10 methiod o =1500V ) =1500W

Jee Tabie @ List of ferms for @ defnftion of abbreyiadans

aiffusion fab).

THS-, TC-, TMSK-, AC- and HTSL- dedicated parts are firsl subject fo preconditioning flow.

Qualfcation results of MASS512 are appilcable (larger memony aimay, using Tie same slicon process technology In the same

a3
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries(“ST") reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

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.

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morroco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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