640-03-001-R0O1
Issue Date: 2023-11-08

=T
SGMICRO SG MICRO

CORP

Performance of WLCSP Devices After Long
Term Storage

WLCSP 7= it K B 7 1% J5 B9 7] % M 1T fis

Generated by Reviewed by Approved by

Levi_Liang Frank Zhu QORB




640-03-001-R0O1
Issue Date: 2023-11-08

<>»

= B F
sGMmMICcRO SG MICRO
CORP
CONTENTS
1. DEVICE SAMPIE BE B Bl oottt 3
2. Risk @sSeSSMENt R I A ..ot 3
2.1 AsSESSMENE FIOW T fHITTAZ ..ottt 3
2.2 Assessment for device = i B R I .v.vveveeveceeieeece e 3
2.3 Summary of result F 4 BBEIE ..ot 4
2.4 CONCIUSION ZE B ..ottt bbbt sb sttt et 5
3. Relative DOCUMENE B ST ...ttt 5



< >»

640-03-001-R0O1
Issue Date: 2023-11-08

EMHBF
sGMmMICcRO SG MICRO
CORP
1. Device Sample [ TiFfEHRERER

P/N: SGM66099-2.5YG/TR

PKG: WLCSP-1.22x0.83-6B

MSL: Level 1

Lot#: K6G270.6E

D/C: 1845C (f71if Bl #A B 54 LA 1)

Qty: 1 reels

2. Risk Assessment R [& i

2.1 Assessment Flow i i

Device

Y

Solder Ball Shear ] [ MSL Verification ] [

2.2 Assessment for Device 7= & By X & 1F &

Assessment kA &

Inspection Result # | 45 %

Long term storage products with pure tin finish
lead may oxidize the lead surface.

KEFRA R RAERE ANFERER
SMTRERXEZAET L, ERTEERT.

LR/

Lead finish would be detected by visual inspection.

BV B HATHIN: UTRBUSFH” &, RAAFAL. X%k

Top view Bottom view

Solder Ball Shear assessment of whether the
shear strength of solder balls in long term
storage products has deteriorated

BRI ATFERRFEG =0, EHRTTRER
EH B

Criteria: = 3.9 mg/um”2

Solder Ball Shear evaluation passed.

RUSFH &, BRBIESEANSERN, MAEH,

No. Criteria Testvalue Result
- 6.52 Pass
Die1l
6.57 Pass
: ST Pass
Die2
725 Pass
g 6.51 Pass
Die3 = 3.9 mg/umn2
743 Pass
: 8.10 Pass
Died
711 Pass
g 5.86 Pass
Die5
6.31 Pass

Device functionality and parametric performance
P AT RS HERREEFEEK

All devices passed electrical test.

Fra MR e = &, EETSKERHIFLABER.
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Long term storage products were evaluated with
standard JEDEC MSL specification test.
KA 77 & 1% B JEDECHR & 4 A MSLEY 4 #E

All devices passed electrical test after TCT qualification

Br e 2 MSLE R H 7 &, L& T RE 5 B AT 2 a4, 6B E R,

High Temperature Storage Life Test (HTSL)
[ s
Test condition: 150°C @1000hrs
Test sample: 77pcs
Criteria: Ac/Rej = 0/1
3 &m0 R, AR K 6 & A DU
REBETREZTHEEK
CHr A #F 2 L TACEMSLA# L)

All devices passed electrical test after HTSL qualification
FrAZRHTSLEZE &, LTSS EB R E%E, FeAEE

HTOL qualification data provides the best estimate of parametric
performance over time. Devices are biased during HTOL testing —
This is worse case compared to unbiased storage. (Calculated the
product operation life is over 10 years)

HTOL (7 & & =AM & EZTRE) W4 REIFME & A6 R EHK
#. HTOLEZ %k E W1 F 2T E ,, 4% FH1008/Nat, 251 I 1w
FEMHTSLE F 2], EF L& TELZERTEI104F,

Temperature Cycling Test (TCT) & & 18 #7723

Test condition: -65 ~ 150 °C@500 cycles

Test sample: 77pcs

Criteria: Ac/Rej = 0/1

i 3¢ im BRI R, AR K0 B & T A
CHT A #F 2 T TACEMSLA# L)

All devices passed electrical test after TCT qualification

FIAZRTCTE RH = &, EETA RS RERA G4, FeABER,

Unbiased Highly Accelerated Temperature &
Humidity Stress Test (UHAST)
ToAr JE & A 3 R A7 4R B
Test condition: 130°C, 85%RH, 33.3psia@96hrs
Test sample: 77pcs
Criteria: Ac/Rej = 0/1
i 3 T A JE T A B AR, A B K R
EOERSHESHEER.

CHr A #F 2 L TACEMSLA# L)

All devices passed electrical test after uHAST qualification
B e 2L uHASTE B = &, HETUA S BIEm Ao, HelBE

2.3 SUMMARY OF RESULTS # # 4 £ ft it
- Device assessment result: 7= & #1754
- BKE#EFR,
- ABAKEHE,
- BKEHEE,
- ABKEHEE,
- BKE@HER,
- ABKEHEE,

FEAFZHFEERT, ALY, RAAFAL. REFFER.
BIRPIE 4, EARELEASERA;

WAL 648, HE T RESRIETA
ZHHTSLEZRIE, AT @S HETH 68, #
ZHTCTH R, AT S HET 68, &
ZHUHASTEZRIE, , HREThESKERA 6%

A B K
BB ER;
A ER;

, HAEAEEK.

%E: HTOL (F&EFWHNBAEZIE) WERETET & F 0 RENKE. HTOLEW RENEZTE, A
#11008/NAt, HEAMF T RENHTSLE S 2], EHFEL K4 THEL F6TE1045,
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2.4 Conclusion % it

The shelf life of WLCSP devices determined by optical microscopy, MSL performance, solder ball shear and reliability
verification is over 5 years.
B BRI B AL, IR, MSLEZFIN, MA@y EHIFELER KA, WLCSP & £ 4 %
THNERT, FEAHTULESFU L, FREEIE,

5. Relative Documents %% C

JEDEC: “J-STD-033 handling, packing, shipping and use of moisture/reflow sensitive surface mount devices”



