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PCN MMS-MMY/10/5902 - Notification Date 09/17/2010

Table 1. Change Implementation Schedule

Forecasted implementation date for 10-Sep-2010
change
Forecasted availabillity date of samples 10-Sep-2010

for customer

Forecasted date for STMicroelectronics
change Quialification Plan results availability 10-Sep-2010

Estimated date of changed product first 17-Dec-2010
shipment

Table 2. Change Identification

Product Identification M24C64

(Product Family/Commercial Product)

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 technology identifier is "K" for CMOSF8H device version
Manufacturing Location(s)

J
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PCN MMS-MMY/10/5902 - Notification Date 09/17/2010

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/10/5902

Notification Date 09/17/2010

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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DOCUMENT APPROVAL
Name Function
Leduc, Hubert Division Marketing Manager
Rodrigues, Benoit Division Product Manager
Malbranche, Jean-Luc Division Q.A. Manager
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r PRODUCT / PROCESS
YI CHANGE NOTIFICATION

M24C64, 64Kbit Serial 12C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

What is the change?

The M24C64, 64Kbit Serial 12C Bus EEPROM product family, currently produced using the
CMOSF6DP26% process technology at the GLOBALFOUNDRIES subcontractor (Singapore) and ST
Ang Mo Kio (Singapore) wafer diffusion plants, has been redesigned and will be upgraded to the
CMOSF8H process technology at ST Rousset 8" wafer diffusion plant.

Following parameters are updated in the revised datasheet (rev. 19 - September 2010):

- Tclgv(min) = 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

The new M24C64 device offers an ECC (error correction code) logic improving the Read reliability.
Seen from the I2C bus, this ECC function is transparent and, internally, writing a single byte is also re-
writing contiguous bytes. All details are offered in the ECC paragraph of the M24C64 datasheet (rev.
19).

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 M24C64 in the new CMOSF8H process technology
will increase the production capacity throughput and consequently improve the service to our
customers.

Also, new M24C64 devices can be accessed with a 1MHz clock (was 400kHz max for the current
CMOSF6DP26% version), that is in "Fast-mode Plus", as defined by the 12C-bus specification.

When?
The production of the upgraded M24C64 with the new CMOSF8H will ramp up from October 2010 and
shipments can start from December 2010 onward (or earlier upon customer approval).

How will the change be qualified?
The new version of the M24C64 will be qualified using the standard ST Microelectronics Corporate
Procedures for Quality and Reliability.
The CMOSF8H process technology is already qualified on the M24256 & M24512 product families.
The intermediate Qualification Report QREE0920 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 (updated in datasheet rev. 19)



M24C64, 64Kbit Serial I2C 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 in CMOSF8H at the ST
Rousset 8” wafer fab, this identifier being “P” for the current version in CMOSF6DP26% at the
GLOBALFOUNDRIES subcontractor 8” wafer fab and “C” at the ST Ang Mo Kio 6” wafer fab.

= Example for M24C64-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: M24C64-WMNGTP

Finished Good Part Number (FG)

M24C64-WMNBTPK x x

Process technology
“K” for the new version in CMOSF8H at ST Rousset 8”
“P” for the current version in CMOSF6DP26% at GLOBALFOU

“C” for the current version in CMOSF6DP26% at ST Ang Mo Kio 6”

Mask revision
and/or

NDRIES 8 Wafer diffusion plant

Assembly and Test & Finishing plant

Trace Code PPYWWLLL W

/X TE

PP = Assembly country & plant
Y = Year of Assembly

WW = Assembly Week code
LLL = chronological sequence

TF = Test & Finishing
country & plant

WX = Wafer diffusion plant:
“VG” for the ST Rousset 8 ¢

“F2" for the current version in GLOBALFOUNDRIES 8"
“V6” for the current version in ST Ang Mo Kio 6”




M24C64, 64Kbit Serial I12C 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 at ST Rousset 8” wafer fab, this identifier being “P” for the current version
in CMOSF6DP26% at the GLOBALFOUNDRIES subcontractor 8" wafer fab and “C” at the ST

Ang Mo Kio 6" wafer fab.

SO8N
Example:
M24C64-WMNG6TP

For TSSOP8, the difference is visible inside the product name: upgraded version in CMOSF8H

Upgraded c . c .
urren urren

M24C64 M24C64 M24C64
CMOSF8H CMOSF6DP CMOSF6DP
ST Rousset GLOBALFOUNDRIES ST Ang Mo Kio
24C64WP 24C64WP 24C64WP
57 ovwwk 57 vwwe 57 cvwwe

is ending by “K”, the current versions were ending by “P”.

TSSOP8
Example:
M24C64-RDW6TP

Upgraded Current
M24C64 M24C64
CMOSF8H CMOSF6DP
464RK 464RP

57 ovvww 57 ovww

P = Assembly plant / country
Y = Last digit of the Year of Assembly
WW = Assembly Week code

T = Process technology code/ Wafer Fab ID




M24C64, 64Kbit Serial I2C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

Appendix A- Product Change Information

Product family / Commercial products:

M24C64 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 36 /2010
(Notification to customer)

Forecast date of

Qualification samples availability for

customer(s): Available

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

The intermediate Qualification Report
QREE0920 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 49 /2010




M24C64, 64Kbit Serial I2C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

Appendix B: Concerned Commercial Part Numbers:

M24C64-RDWG6TP
M24C64-RMN6TP
M24C64-WDW6TP
M24C64-WMNG6TP

(Related tube versions are also concerned)
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Redesign and upgrade to the CMOSF8H process technology

Appendix C: Intermediate Qualification Report:

573

QREE0920

Qualification report

Mew design / M24C64

using the CMOSF&H technology in the Rousset 8” Fab

Table 1. Product infermation
General informaticn
M24CE4-AMNETP
M24C64-ROWETP
M24CE4-WMNETP
Commercial product M24CE4-WIWETP
M24C64-FOWETP
M24CE4-FMCETG
M24CE84-FOSETPM
Product deseripticn 64 Kbit sarial I35 bus EEPROM
Product group MME
Product division MY - Marmory
Silicon process technology CMOEFEH

Wafer fabrication location

RAS4F - 5T Roussat 8°, Francs

Electrical Wafer Sort test plant lacation

ST Roussst, France

Table 2.

Package description

Package description

Aszsembly plant location

Final test plant location

S08M

ST Sherizhen, China

ST Sherzhan, China

Subzon Ambkor P4, Philippines

Subcon Armkor P3, Philippines

TS50PE

ST Sherizhen, China

ST Sherzhan, China

Subzon Ambkor P4, Philippines

Subcon Armkor P3, Philippines

UFDFPME (MLP8)
213 mm

ST Calarmba, Philippines

ST Calarnba, Philippines

Subzon Ambkor P3, Philippines

Subcon Armkor P3, Philippines

WLCSP

Subzon Stats ChipPac, Singapore

Subcon Stats ChipPaz, Singapore

Reliability f Qualification assessment: 504 hrs PASS on 2 lots - Pending
reliability results 1008 hrs

Septarnber 2010

Fe 4
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M24C64, 64Kbit Serial I2C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

Reliability evaluation overview QREEo220

1.1

1.2

Reliability evaluation overview

Objectives

This qualification report summarizes the results of the reliability trials that were performed to
qualify tha new deasign M24C64 using the CMOSFaH silicon process technology in the ST
Rousset 8" diffusion fab.

The voltage and termperature ranges covarad by this document are:

® 251055V at—40 to85°C for M24CE4-W devices

& 121055V at—0to 85 °C for M24Ce4-R devicas

& 171055V at—0to 85°C for M24Ce4-F devicas

The CMOSFaH is a new advanced silicon procass technology that has already been
qualified in the 5T Rousset 8" fab, and is in production for M24512/M25512 and M24255

EEFPROM products. This document serves for the qualification of the named product using
the named silicon process tachnology in the named diffusion fab.

Conclusion

The new design M24C64 using the CMOSF8H silicon process technology inthe ST Roussat
& diffusion fab has passed all ESD and latch-up requirements. Product validation and
reliability trials are ongoing.

Refar to Section 3: Reliability test resuwits for details.

Hex 1 ﬁ




QREE020

M24C64, 64Kbit Serial I2C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

Device characteristics

2

Device characteristics

Device description

The M24Ce4-W, M24C64-R and M24Ce4-F devicas are 12C-compatible alactrically
arasable programmable memories (EEPROM). Thay are organized as 8192 = 8 bits,

120 uses atwo-wire serial interface, comprising a bidirectional data line and a clock ling.
The devicas camy a built-in 4-bit device type identifier code (1010} in accordance with the
125 bus definition.

The device behaves as a slave in the 12C protocol, with all memory operations synchronized
by the serial clock. Read and Write operations are initiated by a Start condition, generatad
by the bus master. The Start condition is followed by a device salect code and ReadWrite
bit {(RW), terminated by an acknowladge bit

When writing data to the memory, the device inserts an acknowledge bit during the 2th bit
tima, following the bus master's 8-bit ransmission. When datais read by the bus mastar, tha
bus master acknowledges the raceipt of the data byte in the same way. Data transfers are
terminated by a Stop condition aftar an Ack for Write, and after a MoAck for Read.

Refer to the procuct datasheet for more details.

R 1 a1




M24C64, 64Kbit Serial I2C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

Reliability test results QREEo220

3

31

411

Reliability test resulis

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

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

The product vehicle used for the die qualification is presented in Table 2.

Table 3. Product vehicles used for die qualification

Product Silicon process | Wafer fabrication Package Azsembly plant
reduc technology lacation deseription lscation
M24C64 CMOSsFaH ST Rousset 8° ChiPa Engi asay (1)

1. CDIPS 12 a ceramic packads used only for die-oflented rlabiity sz

The package qualifications wera mainly obtained by similarity. The product vehicle and
silicon process technologies used for package qualification are presented in Tabie 4

Table 4. Preduct vehicles used for package qualification

Silicon process | Wafer fabrication - Aszsembly plant
Product techmology lacation Package description location
ST Shenzhen
S0aN beon Amkor P4
M9E512 SUbzon Amkor
CMOSFEH ST Rousset 8°
M24256 ') ST Shenzhen
TSS50PE
subcon Ambkor P4
UFDFFNA (MLPS) ST Calamba
2x3rmm
M24C64 CMOSF2H ST Rousset 8" subeon Amkor P3
aubeon Stats
WLCSP ChipPac

1. Largar MRy ﬁrl’-&'r'l.lﬁh'lgsﬂ'ﬂ game slicon process E-:*hndu:g'.-'ln e 2ame difuskon fab - PSII*EQB
qualification reeults of M2S512M24256 are applicabis.

Reliability test plan and result summary

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

& in Tabie 5for dig-oriented tests

® in Table 6 for SO8N ST Shenzhen & subcon Amkor P4 package-oriented tests

® in Table 7for TSSOPa ST Shenzhen & subcon Amkor P1 package-oriented tests
#»  Reliability tests on all other packages are planned, but resulis are not yet available.

Hex 1 ﬁ




QREE020

M24C64, 64Kbit Serial I2C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

Reliability test rasults

Table 5. Die-oriented reliability test plan and result summary (CDIP8 / Enginearing package)(!)

Test shart deseription

Results fail f sample size

Test Sample| Ne.
Method Conditions gize/ | of [Duration M24CEd
lots | lots
Lot1 | Lot2 | Lot3
High tarmpsrature opsrating life after srdurance
Results
1 Millicn EW cycles at 25 °C 504 hrs | 080 UL L ey
AEC-0100-005 then: 80 3
HTOL 450 °C, &V 1008 R Results Resuts Results
EoR B owagio | waeio | wazda
Diata ratention sfter endurancs
Results
1Million EAW cycles at 259G S04 hrs | 0/B0 W0 | e
AEC-C1{00-005 than: 20 3
HTSL at 150 °C 1008 hra Results HESUI? Results
W10 WEI0 | W40
Lowy ternpsrature opsmating life
Rzsults
Lol i 504 hra 0780 o/an Waa{a
JESD22-8108 —40 % B a0 ]
1008 h Results Resuts | Results
| owaato | wWegio | w4
High tarmp=rature storags life
Results
HTSL| AEc-100-008 . i 504 hra 0780 o/an Wagi
Reterition bake at 200 %G 20 3
JESD22-A103 1008 h Results Resuts | Rssults
=] wagio | wagio | wazio
Frogramismase endurance cycling + baks
1 Million EW cyces at 25 °C -
WEE " than: " 1 M'"'Dr.' y o (2] Results
Intermal SPE. | potention bake at200 oG /48| =0 | 3 |cycles | BEOE 0RO pagg
Fours 48 hra
<D Electrostatic discharge fhuman body model)
HEM [AEC-Q100-002 e e . Pass Pass Paszs
JEsD22 at14 | C=100pRRA=18000 a2 MR soonw | - 8000V | =300V
£8D Elestrostatic discharge imachine model)
MM |AEC-Q100-002 oy . . Pass Pase Pass
JEsD22-145 | T =2OPRRA=00 8 13| WA Lanv | s300v | sa00v
Latch-up (curnent injection and overvoltage sirass)
LU [AEC-Q100-004] At maximum cperating . 3 wp | Gassll- | Classll- | Class Il -
JESDTRA ternprature (150 %C) : Lewval A Lewzl A | Level A
1. S Tabde & Listof terms or a defnition of abbreviatans,
2. Firet rapscts after 10 milllon EAW cyciss,
73 R 1 Bt
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M24C64, 64Kbit Serial I2C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

Reliability test results QREEo220

Tabla 6. Package-criented reliability test plan and result summary (SO8N / ST Shenzhen &
subcon Amkor P1) ()

Test short description
Results fail / sample size
Test Sample | No.
Method Conditions size/ | of |Duration ME5512
lots | lots
Lot | Lot2 | Lot
Precorditioning: mcistune sersitivity level 1
PG [JESD22-A{13] MBSLA, peak termperature at ) i
JETD-0200 260 °C, 3 IFefiow @5 | 3| NA | 0@4s ) 045 0EdS
™ Temperaturs humidity biss
2) AEC-CH 0 ) ) - ) _
JESD22-A101 85 °C, B5% AH, kias 55V a0 3 [ 1002 hrs oiaa om0 U]
Temperaturs aycling
TC ¥ I AEC-Gi0G- 85 °C / +160°C s | 2| 9 | geo | ame 080
JESDE2-A104 Rt cyoles i : .
Thermal shocks
TMEK —
= JESD22-A108 —EE MG/ +126°C 25 3 sl':u-;-llcs- o/2s 0425 25
Autoclave (prassurs pat)
AC " AEC-GHOD 124°C 100 AHa2 ATM | 80 | 3 | 168k 0e | om0 0420
JESD2Z-A102 BT RRats Sl ' y
High termperaturs storage life
: JESEEE-:!:{EG Retention bake at 150 °C a0 3 [10@hrs | /80 080 0/a0
Early life failure rate
ELFR -0 -
AE JE'E('}E? o HTOL 150 "G 6 W il 3 48 hrs 00 300 k=T
ESD Electrostatic discharge (chargs devics rmocsl)
coM | AEC-CHO0 Field irduced charging 18 ’ WA Pass
JESDE2-C10 rathod =1800W

1. S Tabde & Lisfof ferms or a definftion of abbreviatons.
2. THB-, TC-, TMSKE-, AC- and HTSL- dedicated parts are first subject to preconditioning fios.

611 R 1 ﬁ




M24C64, 64Kbit Serial I2C Bus EEPROM

Redesign and upgrade to the CMOSF8H process technology

QREE@20 Reliability test rasults
Tabla 7. Package-criented reliability test plan and result summary (TSS0P8 ! ST Shenzhan &
subcon Amkor P1) ()
Test short description
Results fail / sample size
Test Sample | No.
Method Conditions size/ | of |Duration ME5512
lots | lots
Lot | Lot2 | Lot
Precorditioning: mcistune sersitivity level 1
PG [JESD22-A{13] MBSLA, peak termperature at ) i
J-STD-020D 2809, 3 IReflow M5 |2 NA ) 0845 DS OE45
™ Temperaturs humidity biss
2) AEC-CH 0 ) ) - ) _
JESD22-A101 85 °C, B5% AH, kias 55V a0 3 [ 1002 hrs oiaa om0 U]
Temperaturs aycling
TC ¥ I AEC-Gi0G- 85 °C / +160°C s | 2| 9 | geo | ame 080
JESDE2-A104 Rt cyoles i : .
Thermal shocks
TMEK —
= JESDE2-A106 —EE G/ +125°C 25 a _-.-ilcs- 025 0/25 W25
Autoclave (prassurs pat)
AR RECOI0E T o o AHarz AT | 80 | 3 | teake | omo | om0 040
JESD2Z-A102 BT RRats Sl ' y
High termperaturs storage life
HTEL '3; Q1p“ ?
12 JESE;-??-:!:{EG Reterion bake at 150 %2 a0 3 [1008hre [ OO 0780 [T
Early life failure rate
ELFA (-0 O
A }.E‘S o HTOL 150 °°C, 6 W o0 | 3 | 4gnes | omoo | omoo | oeoo
ESD Electrostatic discharge (chargs devics rmocsl)
cOM AEC-CH - Field irduced charging I8 ’ HiA Fazs
JESDE2-C10 rathod =1800W
1. S Tabde & Listof terms or a defnition of abbreviatans,
2. THE-, TC-, TMSK-, AC- and HTSL- dedcalked parts are first subjsct to preconditioning fios.
73 Rev 1 11
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M24C64, 64Kbit Serial I2C Bus EEPROM
Redesign and upgrade to the CMOSF8H process technology

Applicable and reference documents QREE0920

q

811

Applicable and reference documents

* % % & 5 5 8 B B B B BB B B BN

]

. ®

AEC-CN00: Stress test qualification for integrated circuits

SOP 2.610: General product qualification procedura

S0P 2.8.11: Program management fro product qualification

S0P 2.8.12: Dasign criteria for product qualification

S0P 2.6.14: Reliability requirements for product qualification

S0P 2,612 Process maturity leveal

S0P 2.6.2: Process qualification and transfer management

S0P 2.6.20: Mew process [ New product qualification

S0P 2.6.7: Product maturity level

S0P 2.6.2: Package and process maturity management in Back End

S0P 2.7.5: automotive products definition and status

JESDz2-A101: Steady state temperature humidity bias life test

JESDz2-A102: Accelerated moisture resistance - unbiased autoclave
JESDz2-A103: High temperature storage life

JESDz2-A104: Tempearatura cyeling

JESD22-A106: Tharmal shock

JESD22-4108: Temperature, bias, and operating life

JESD22-4113: Praconditioning of nonhermetic surface mount devices prior to raliability
testing

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

JESDZ2-A115: Elactrostatic discharge (ESD) sensitivity testing machine model (MM)
JESD7aA: IC Latch-up test

JSTD-0200: Moistura/reflow sensitivity classification for nonharmetic solid state
surface mount devices

Hex 1 ﬁ
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Redesign and upgrade to the CMOSF8H process technology

M24C64,

64Kbit Serial I2C Bus EEPROM

QREE0920 Glogsary
5 Glossary
Table 8. List of terms
Terms Description
EDR MYM endurance, data retention and cperational life
HTOL High temperature oparating life
LTOL Low tempearature operating life
HTE High temperature bake
WEB Program:Erase endurance cycling + baka
ESD HBM Electrostatic discharge (human body model)
ESD MM Electrostatic discharge (machine model)
LU Latch-up
PC Praconditioning (solder simulation)
THE Temperatura humidity bias
TC Temperatura cycling
TMSK Tharmal shocks
AC Autoclave (prassure pot)
HTSL High temperature storage life
ELFR Early lifa failure rata
ESD DM Elactrostatic discharge (charge device model)
H R 1 911
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M24C64, 64Kbit Serial I2C Bus EEPROM

Redesign and upgrade to the CMOSF8H process technology

Revigion history

QREEQ920

6 Revision history

Table 9. Decument revision history

Diaite

Revigion

Changes

8-Sep-2010

1

First release,

10011

Hex 1
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Document Revision History

Date Rev. Description of the Revision

September 06, 2010 1.00 First draft creation
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Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries(“ST") reserve the
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time, without notice.
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