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1. Introduction of reliability monitor tests:

In order to guarantee the high standards of réiial@nd quality of Macronix products, an ongoing

reliability-monitoring program has been establishédstly, by identifying the appropriate devices f

each process family in order to develop individpabduct and package family monitors. Once

identified, the appropriate stress test prograputsin place to monitor the ongoing process aveadge

the specific family. This process average measunemsedetermined by understanding the reliability

and quality results of individual samples. In a@kes the monitors have been defined to quantify the

progress being made to significantly reduce thanhmortality and long-term failure rates.

1-1. Quality Validation (QV):
After completion of production flow and productitest, the product under test has to go through
additional quality validation tests. These addigibtests ensure that there are sufficient testdyuar
bands, the temperature range is correct, and 8ie &¥e repeatable. After going through the
standard production electrical test, the unitsratested at room temperature (25°C). The product
must pass quality validation before the rest of dgualification can proceed. Passing quality
validation means that there were no valid failufgsy valid failures require corrective action and
the experiment is repeated. This test is conduaotednformance with specification JESD86.

1-2. Non-Volatile Memory Cycling Endurance (NVCE):
The non-volatile memory cycling endurance testoismieasure the endurance of the device in
program and erase cycles. Half of the devices yked at room temperature (25°C), and half at
high temperature (85°C). The numbers of blockst¢ssr cycled to 1k, 10k, and 100k are
generally in the ratio of 100:10:1. Total cyclingh¢ is 500 hours and one-third of the cycling
time is devoted to 1k, 10k, and 100k cycles coumtividually. For all possible failure
mechanisms, such like program disturbs, gate disfuand program/erase ability are tested and
checked on each cycle area. This test is conduetednformance with specification JESD47F
and JESD22-A117A.
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1-2-1. Low Temperature Retention and Read ChstuiDR):
The NVCE devices cycled at room temperature areeplanto room temperature operating
life stress that sequentially performs dynamic readess on all memory address. 25°C
stress temperature is used to determine sensitivityon-temperature accelerated retention
failure mechanisms, or to mechanisms that canedyntiecover at high temperature, such as
the SILC mechanism. Biased life stress is performoedetect voltage-induced disturbs due
to random bit accesses, in addition to unbiased @ddéention mechanisms which occur when
a bit is not being accessed. This test is conduatedonformance with specification
JESD47F and JESD22-A117A.
1-2-2. High Temperature Data Retention (HTDR):
The NVCE devices cycled at high temperature aregolan high-temperature retention bake
with no electrical bias. Blocks or sectors cycledlk and 10k cycles are required to retain
data for 100 hours of 125°C bake, and blocks otosecycled to 100k cycles must retain
data for 10 hours of 125°C bake. This test is cotetliin conformance with specification
JESD47F and JESD22-A117A.
1-3. High Temperature Operating Life Test (HTOL):
High temperature operating life test is a dynanife test performed to accelerate failure
mechanisms in the infant mortality (early life) arashdom failure/wear-out portion of the product
life curve to predict field reliability. Failure mbkanisms are accelerated by functionally exercising
the device and putting it under stress with typatadn elevated ambient temperature of°C2&nd
the applied bias equal to maximum datasheet valueori-going verification of reliability and
current failure rate projection. This test is coctéd in conformance with specification
JESD22-A108C and JESDS85.
1-4. High Temperature Storage Life Test (HTSL):
High temperature storage life is a test in whichicks are subjected to higher temperature with no
electrical bias. The temperature used is°C5fr plastic packages. The test is used to detect
mechanical instability such as bond integrity, gmdcess wear out mechanisms. This test is
conducted in conformance with specification JESB2P3C.
1-5. Preconditioning Test (PC):
The purpose of preconditioning test is to simuléite board mounting process, which is
representative of typical standard industrial sol@d#low process. For surface mount device, the
preconditioning test shall be required prior to T®ETT and HAST tests. This test is conducted in
conformance with specification JESD22-A113E.
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1-6. Pressure Cooker Test (PCT):
Pressure cooker test is a test in which devicesuagected to higher temperature, humidity and
pressure stress without bias. The test is accelbtat evaluate moisture resistance characteristic
of plastic encapsulated components. Failure meshemntypically seen from this stress include
corrosion, passivation defects, leakage and congtion. The test chamber is maintained at a
temperature of 122C and absolute pressure of 2 atmospheres. Thisigesbnducted in
conformance with specification JESD22-A102C.

1-7. Temperature Cycle Test (TCT):
Temperature cycling is performed to evaluate thechamical integrity of the device when
exposed to temperature extremes. Mechanical farheehanisms such as package cracking, die
cracking, thin film cracking, bond wire lifting andie attach problems are accelerated by this
stress. Temperature cycling also checks for chamgelgectrical characteristics due to mechanical
displacement rupture of conductors and insulatingtenml. Other effects can include
delamination of finishes and degradation of packhgametic. In this stress, the devices are
alternately exposed to -85 150°C (condition C). The units must be transferred leetwv
temperature within fifteen minutes, and be at tieatperature for a minimum of one minute.
Heating and cooling are done by convection. Thi& ie conducted in conformance with
specification JESD22-A104C.

1-8. Highly Accelerated Temperature and HumidityeS$ Test (HAST):
Highly accelerated temperature and humidity sttessemploys severe conditions of temperature,
humidity. The test is performed for the purposeewéluating the reliability of non-hermetic
packaged solid-state devices in humid environmdhtaccelerates the penetration of moisture
through the external protective material or alohg interface between the external protective
material and the metallic conductors that passutjitoit. The test chamber is maintained at a
temperature of 138 with 85% RH (Relative Humidity), 33.3 psia .THisst is conducted in
conformance with specification JESD22-A110B.
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2. Quarterly reliability monitor results:
2-1. Quality Validation (QV):

V1
MON | Tech |Product Part No Lot No Date Package Q
Code Code type REJ | SS | Remark
Jan’10| F15S| 6615U | MX29LV400CTTC-70G| 3C29560004 S0944 TSOP-48 0 231
, 3D231100B1 S1012
Apr'l0| F15S| 6615U | MX29LV400CTTC-70G 3D231400B1 S1012 TSOP-48 0 231
Feb’'10| F13S| 6635L | MX25L1605DM2I-12G | 3C229200B1 L0941 SOP-8 310
3D337700B4 L1012
, 3D338000B7 L1012
May’10| F13S| 6635L | MX25L1605DM2I-12G 3D345900B1 L1012 SOP-8 0 310
3D351400B1 L1012
Mar'10| F11W| 6641D | MX29LV640EBTI-70G | 3C937900B2 T1006 TSOP-48 O 310
Jun’10| F11W| 6655E | MX25L6445EMI-10G 3D555600B1 B1020 SOP-16 310
May'10| F11E| 6672F | MX25L1606EM21-12G | 3D530200B1 L1014 SOP-8 310
Jun’l0| F11E| 6675F | MX25L8006EM2I-12G | 3D667300B1 L1022 SOP-8 310
May'10| M18 | 5170F | MX23L6454MC-20G 3C114504B1 B0950 SOP-16 231
3C45780001 B0950
Jan’10| J10A| 5197N | MX23J12808YC-15C | 3C45780002 B0951 TSOP-44 0 231
3C45830001 A0951
3C494600BA B1007
Apr'l0| J10A| 5197N | MX23J12808YC-15C | 3C494800BA B1009 TSOP-44 0 231
3C500500B6 B1007
, 3B172400B8 S1003
Feb’10| J75A | 5200N | MX23J51208YC-15G 3B172700B4 S1003 TSOP-44 0 231
, 3B321300KK A1016
May'10| J75A| 5200N | MX23J51208YC-15G 3B316100BA A1016 TSOP-44 0 231
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2-2. Early Life Failure Rate (ELFR):
ELFR
Month Tech. Pg)d‘;mt Lot No.
el REJ SS Remark
Jan’10 F15S 6615U 3C29560004 231
, 3D231100B1
Apr'10 F15S 6615U 3023140081 0 231
Feb’10 F13S 6635L 3C229200B1 310
3D337700B4
, 3D338000B7
May’'10 F13S 6635L 3D345900B1 0 310
3D351400B1
Mar’10 F11wW 6641D 3C937900B2 0 310
Jun’10 F11w 6655E 3D555600B1 310
May'10 F11E 6672F 3D530200B1 0 310
Jun’10 F11E 6675F 3D667300B1 *A
May’'10 M18 5170F 3C114504B1 0 231
3C45780001
Jan’10 J10A 5197N 3C45780002 0 231
3C45830001
3C494600BA
Apr'10 J10A 5197N 3C494800BA 0 231
3C500500B6
, 3B172400B8
Feb'10 J75A 5200N 3817270084 0 231
, 3B321300KK
May’'10 J75A 5200N 3B316100BA 0 231

*A:

Expected done by 2010/07/15.
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2-3. Non-Volatile Memory Cycling Endurance Test (BF)@25C & LTDR@ 25C:

NVCE@ 25'C LTDR 168hrs LTDR500hrs
Month Tech. |Product Code; Lot No. - - -
Rej SS | RM Rej | SS | RM Rej SS | RM

Feb'10 F13S 6635L 3C229200B1 O 38 0 38 0 38

3D337700B4

, 3D338000B7 .

May'10 F13S 6635L 3D345900B1 0 38 0 38 B

3D351400B1
Mar’10 F11W 6641D 3C937900B2 O 38 0 38 0 38
Jun’10 F11W 6655E 3D555600B81 *C
May'10 F11E 6672F 3D530200B1 *D
Jun’10 F11E 6675F 3D66730081 *E

*B: Expected done by 2010/07/15.

*C Expected done by 2010/08/20

*D: Expected done by 2010/07/30

*E: Expected done by 2010/08/30

2-4. Non-Volatile Memory Cycling Endurance Test (OF)@85C & HTDR@ 125C.:

Product NVCE@ 85'C HTDR 10hrs HTDR 100hrs
Month Tech. Lot No. - : :
Code Rej SS| RM | Rej | SS | RM | Rej SS | RM
Feb’'10 F13S 6635L 3C229200B1 0 39 0 39 0 39
3D337700B4
, 3D338000B7
May'10 F13S 6635L 3D345900B1 0 39 0 39 0 39
3D351400B1
Mar’'10 Fliw 6641D 3C937900B2 O 39 0 39 0 39
Jun’10 Fliw 6655E 3D555600B1 *F
May'10 F11E 6672F 3D530200B1 *G
Jun’10 F11E 6675F 3D667300B81 *H

*F: Expected done by 2010/08/20
*G Expected done by 2010/07/30
*H: Expected done by 2010/08/30
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2-5. F15S Program/Erase Endurance:

Cyclin
Month Tech. Pg) d‘;JCI Lot No. ey
etz Rej.. S.S. R.M.
Jan’10 F15S 6615U 3C29560004 0 154
, 3D231100B1
Apr'10 F15S 6615U 3D231400B1 0 154
2-6. High Temperature Operating Life (HTOL):
HTOL(168H HTOL(500H HTOL (1000H
MON | Tech| Product Lot No. ( ) ( ) ( )
Code REJ| SS | Remark | REJ | SS | Remark | REJ SS | Remark
Jan’10 | F15S| 6615U 3C29560004 O 77 0 77 0 77
, 3D231100B1 .
Apr'l0 | F15S| 6615U 3D231400B1 0 77 0 77 |
Feb10 | F13S| 6635L 3C229200B1 O 77 0 77 0 77
3D337700B4
, 3D338000B7 .
May'10 | F13S| 6635L 3D345900B1 0 77 0 77 |
3D351400B1
Mar'10 |F11W| 6641D 3C937900BZ2 O 77 0 77 0 77
Jun’10 [F11W| 6655E 3D555600B1 O 77 *J
May'10 | F11E| 6672F 3D530200B1 O 77 0 77 *J
Jun’l0 | F11E| 6675F 3D667300B1 *J
May'10 | M18 5170F 3C114504B1 O 77 0 77 *J
3C45780001
Jan’10 | J1I0A| 5197N 3C45780002| O 77 0 77 0 77
3C45830001
3C494600BA
Apr'l0 | JIOA| 5197N | 3C494800BA| O 77 0 77 0 77
3C500500B6
, 3B172400B8
Feb’10 | J75A| 5200N 3B172700B4 0 77 0 77 0 77
, 3B321300KK "
May’'10 | J75A| 5200N 3B316100BA 0 77 0 77 J

*|: Expected done by 2010/07/20
*J Expected done by 2010/07/30
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2-7. High Temperature Storage Life Test (HTSL):

Product HTSL (168H) HTSL (500H) HTSL (1000H)
MON | Tech Lot No.
Code REJ | SS | Remark | REJ | SS | Remark | REJ SS | Remark
Jan’10 | F15S| 6615U 3C29560004 O 77 0 77 0 77
, 3D231100B1 .
Apr'l10 | F15S| 6615U 3D231400B1 0 77 0 77 K
Feb10 | F13S| 6635L 3C229200B1] O 77 0 77 0 77
3D337700B4
, 3D338000B7 .
May'10 | F13S| 6635L 3D345900B1 0 77 0 77 K
3D351400B1
Mar’'10 |F11W| 6641D 3C937900B2Z O 77 0 77 0 77
Jun’10 |F11W| 6655E 3D555600B1 O 77 *L
May'10 | F11E| 6672F 3D530200B1 O 77 0 77 *L
Jun’10 | F11E| 6675F 3D667300B1 *L
May’'10 | M18 5170F 3C114504B1 O 77 0 77 *L
3C45780001
Jan’10 | JI0A| 5197N 3C45780002| O 77 0 77 0 77
3C45830001
3C494600BA
Apr'l0 | J1I0A| 5197N | 3C494800BA| O 77 0 77 0 77
3C500500B6
, 3B172400B8
Feb’10 | J75A| 5200N 3B172700B4 0 77 0 77 0 77
, 3B321300KK .
May'10 | J75A| 5200N 3B316100BA 0 77 0 77 L

*K: Expected done by 2010/07/20
*L: Expected done by 2010/07/30
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2-8. Pre-Condition Test:

Product Date Package Precondition

e Code Ml Code Type |REJ| SS RM

Jan’10| F15S | 6615U | 3C29560004| S0944 TSOP-48 O 77

, 3D231100B1| S1012
Apr'l10| F15S | 6615U 3D231400B1] S1012 TSOP-48| 0 77

Feb’10| F13S | 6635L | 3C229200B1 L0941 SOP-8 0 77

3D337700B4| L1012
, 3D338000B7| L1012
May'10| F13S | 6635L 3D345900B1 L1012 SOP-8 0 77

3D351400B1 L1012
Mar'10| F11W | 6641D | 3C937900B2| T1006 TSOP-4§ O 77

Jun’10| F11W | 6655E | 3D555600B1 B1020 SOP-16| O 77

May'10| F11E | 6672F | 3D530200B1 L1014 SOP-8 0 77

Jun’10| F11E | 6675F | 3D667300B1| L1022 SOP-8 *M

May'10| M18 5170F | 3C114504B1 BO0950 SOP-16| O 77

3C45780001| B0950
Jan’10| J10A | 5197N | 3C45780002| BO0951 | TSOP-44| O 77
3C45830001] A0951
3C494600BA| B1007
Apr'l0| J10A | 5197N | 3C494800BA| B1009 | TSOP-44| O 77
3C500500B6] B1007
, 3B172400B8| S1003
Feb’10| J75A | 5200N 3B172700B4| S1003 TSOP-44| O 77
3B321300KK| A1016

May'10| J75A | 5200N 3B316100BA|  A1016 TSOP-44| O 77

*M: Expected done by 2010/07/30
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2-9. Pressure Cooker Test (PCT):

Package PCT(96H)
MON Tech Product Code Lot No type REJ SS Remark
Jan’10 F15S 6615U 3C29560004 TSOP-4§ 0 25
, 3D231100B1
Apr’'10 F15S 6615U 3D231400B1 TSOP-48 0 25
Feb’'10 F13S 6635L 3C229200B1 SOP-8 0 25
3D337700B4
, 3D338000B7
May'10 F13S 6635L 3D345900B1 SOP-8 0 25
3D351400B1
Mar'10 F1iw 6641D 3C937900B7 TSOP-48 0 25
Jun’10 F1iw 6655E 3D555600B1 SOP-16 *N
May'10 F11E 6672F 3D530200B1 SOP-8 0 25
Jun’10 F11E 6675F 3D667300B1L SOP-8 *N
May’'10 M18 5170F 3C114504B1 B0950 0 25
3C45780001
Jan’10 J10A 5197N 3C45780002 TSOP-44 0 25
3C45830001
3C494600BA
Apr’10 J10A 5197N 3C494800BA TSOP-44 0 25
3C500500B6
, 3B172400B8
Feb’10 J75A 5200N 3B172700B4 TSOP-44 0 25
, 3B321300KK
May’'10 J75A 5200N 3B316100BA TSOP-44 0 25

*N: Expected done by 2010/07/20.
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2-10. Temperature Cycling Test (TCT):

Product Package TCT(200C) TCT(500C)
O Tz Code Lo type REJ SS Remark REJ SS Remark
Jan’10| F15S | 6615U | 3C29560004| TSOP-48 0 25 0 25
, 3D231100B1
Apr'l0| F15S | 6615U 3D231400B1 TSOP-48 0 25 0 25
Feb’'10 F13S | 6635L | 3C229200B1| SOP-8 0 25 0 25
3D337700B4
, 3D338000B7
May'10| F13S | 6635L 3D345900B1 SOP-8 0 25 0 25
3D351400B1
Mar’'10| F11W | 6641D | 3C937900B2| TSOP-48 0 25 0 25
Jun’l0] F11W | 6655E | 3D555600B1| SOP-16 *O
May'10| F11E | 6672F | 3D530200B1| SOP-8 0 25 *O
Jun’l0| F11E | 6675F | 3D667300B1| SOP-8 *O
May'10| M18 5170F | 3C114504B1| B0950 0 25 *O
3C45780001
Jan’10| J10A | 5197N | 3C45780002| TSOP-44 0 25 0 25
3C45830001
3C494600BA
Apr'10| J10A | 5197N | 3C494800BA| TSOP-44 0 25 0 25
3C500500B6
, 3B172400B8
Feb'10 J75A | 5200N 3B172700B4 TSOP-44 0 25 0 25
, 3B321300KK
May'10| J75A | 5200N 3B316100BA TSOP-44 0 25 0 25

*O: Expected done by 2010/07/20
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2-11. Highly Accelerated Stress Test (HASBT):

MON Uzl Product Code Lot No ey 2l ST (©eln)
(um) type REJ Ss Remark
Jan’10 F15S 6615U 3C29560004 TSOP-48 25
, 3D231100B1
Apr’'10 F15S 6615U 3D231400B1 TSOP-48 0 25
Feb'10 F13S 6635L 3C229200B1 SOP-8 25
3D337700B4
, 3D338000B7
May'10 F13S 6635L 3D345900B1 SOP-8 0 25
3D351400B1
Mar’'10 F1iw 6641D 3C937900B2 TSOP-48 25
Jun’10 F11w 6655E 3D555600B1L SOP-16 *p
May’'10 F11E 6672F 3D530200B1 SOP-8 0 25
Jun’10 F11E 6675F 3D667300B(L SOP-8 *P
May'10 M18 5170F 3C114504B1 B0950 0 25
3C45780001
Jan’10 J10A 5197N 3C45780002 TSOP-44 0 25
3C45830001
3C494600BA
Apr’'10 J10A 5197N 3C494800BA TSOP-44 0 25
3C500500B6
, 3B172400B8
Feb'10 J75A 5200N 3817270084 TSOP-44 0 25
, 3B321300KK
May’'10 J75A 5200N 3B316100BA TSOP-44 0 25

*P: Expected done by 2010/07/20
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2-12. Electrostatic Discharge Sensitivity Test (ESD

Product HBM MM NTD
Month | Tech Code Lot No — — —
classification|REJ| remark |classificationREJ| remark |classification| REJ | remark

2.0 KV 0 3 0.20 KV 0 3

Jan’10| J10A| 5197N | 3C45770001] 2.5KV 0 3 0.25 KV 0 3 1.0 KV 0 12
3.0 KV 0 3 0.30 KV 0 3
2.0KV 0 3 0.20 KV 0 3

Apr'l0| J10A| 5197N | 3C313200BD| 2.5KV 0 3 0.25 KV 0 3 1.0 KV 0 12
3.0 KV 0 3 0.30 KV 0 3
2.0KV 0 3 0.20 KV 0 3

Feb’10| J75A| 5200N gggg‘;gggj 2.5 KV 0 3 0.25 KV 0 3 1.0 KV 0 12
3.0 KV 0 3 0.30 KV 0 3
2.0 KV 0 3 0.20 KV 0 3

May’'10| J75A| 5200N | 3B316200B1| 2.5KV 0 3 0.25 KV 0 3 1.0 KV 0 12
3.0 KV 0 3
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