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PRODUCT CHANGE NOTICE PCN-2456 REV 1
Notification Date: Implegzgltatlon Product Family: Change Type: PCN #:
Additional Assembly & Test Site /
th th Discrete Assembly Bill of Materials /
29" May, 2020 29" August, 2020 Semiconductors Additional Wafer Source / Part Top 2456
Marking
TITLE

Qualification of Internal "Diodes Technology (Cheng Du) Company Limited" (CAT) as an Additional Assembly &
Test Site Using Copper or Palladium Coated Copper Bond Wire with Standardization of Assembly Bill of
Materials, Or as an Additional Wafer Plating, Back Grinding and Back Metal Process Source, and Qualification of
Additional Wafer Source for Select Discrete Products

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified internal "Diodes
Technology (Cheng Du) Company Limited" (CAT) located in Chengdu, China as an additional Assembly and Test site using
copper or palladium coated copper (PdCu) bond wire with standardization of assembly bill of materials, or as an additional
wafer UBM plating, back grinding and back metal process facility for select products listed in tables below. In addition, Diodes
has also qualified “Diodes internal BCD (Shanghai) Micro-Electronics Limited” (SFAB2) in Shanghai China as an alternate
internal wafer source for select products listed in this PCN.

Full electrical characterization and high reliability testing has been completed on representative part numbers to ensure there
is no change to device functionality or electrical specifications in the datasheet. Refer to the attached qualification / reliability
report (embedded in this file).

IMPACT

Continuity of Supply. No change in data sheet electrical parameters and product performance. Some packages will have top
marking changes as outlined in the tables below.

PRODUCTS AFFECTED

Please see the attached part list below in following Tables:

Table 1 — Affected Part List to add CAT as an additional A/T site using Cu or PdCu bond wire with standarization of assembly
bill of materials.

Table 2 — Affected Part List to add CAT as an additional wafer UBM plating, back grinding and back metal process facility.
Table 3 — Affected Part List to add SFAB2 as an alternate wafer source.

Table 4 - Mark Code Format — SOD-123
Table 5 - Mark Code Format — SOD-323
Table 6 - Mark Code Format — SOT-23

Table 7 - Mark Code Format — SOT-26

Table 8 - Mark Code Format — SOT-323
Table 9 - Mark Code Format — SOT-363
Table 10 - Mark Code Format — SOT-523
Table 11 - Mark Code Format — PowerDI3333
Table 12 - Mark Code Format — DFN1006
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WEB LINKS

Manufacturer’s Notice:

https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/

For More Information Contact:

http://www.diodes.com/contacts

Data Sheet:

http://www.diodes.com/products

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.

Table 1 - Affected Part List to add CAT as an additional A/T site using Cu or PdCu bond wire with standarization of assembly bill of materials

1N4448HWS-7-G

DMN10H120SFG-7

DMN3018SFG-7

DMP2007UFG-13

DMP4013LFG-13

DMT4011LFG-13

BCR420UW6-7

DMN10H170SFG-13

DMN3025LFG-13

DMP2007UFG-7

DMP4013LFG-7

DMT4011LFG-7

DMG7401SFG-13

DMN10H170SFG-7

DMN3025LFG-7

DMP2008UFG-13

DMP4025SFG-13

DMT6008LFG-13

DMG7401SFG-7

DMN2005UFG-13

DMN4008LFG-13

DMP2008UFG-7

DMP4025SFG-7

DMT6008LFG-7

DMG7408SFG-13

DMN2005UFG-7

DMN4008LFG-7

DMP2010UFG-7

DMP6023LFG-13

DMT6009LFG-7

DMG7408SFG-7

DMN3008SFG-13

DMN4010LFG-7

DMP26M7UFG-13

DMPG6023LFG-7

DMT6010LFG-13

DMG7430LFG-13

DMN3008SFG-7

DMNG6013LFG-7

DMP26M7UFG-7

DMP6050SFG-13

DMT6010LFG-7

DMG7430LFG-7

DMN3009SFG-13

DMNG6069SFG-13

DMP3008SFG-7

DMP6050SFG-7

DMT8012LFG-7

DMG7702SFG-13 DMN3009SFG-7 DMNG6069SFG-7 DMP3017SFG-13 | DMS3012SFG-13 FMMT491ATA
DMG7702SFG-7 DMN3010LFG-13 DMN7022LFG-7 DMP3017SFG-7 DMS3014SFG-13 FMMT491ATC
DMN10H099SFG-13 DMN3010LFG-7 DMP2006UFG-13 | DMP3035SFG-7 DMS3014SFG-7 VN10OLFTA
DMN10H099SFG-7 DMN3018SFG-13 DMP2006UFG-7 DMP3036SFG-7 DMT2004UFG-7 ZXMNG6AO7FTA
DMN10H120SFG-13

Table 2 — Affected Part List to add CAT as an additional wafer UBM plating, back grinding and back metal process facility

DMN1002UCAG6-7

DMN1006UCAG-7

DMN12M7UCA10-7

DMN15M3UCAG6-7

DMN16MOUCAG-7

DMN16MOUCAG-7

DMN1003UCAG-7

DMN12M3UCAG6-7

DMN13M9UCAG-7

Table 3 — Affected Part List to add SFAB2 as an alternate wafer source

DMN5LO6DMK-7

DMNS5LO6K-7

DMN5LO6WK-7

DMN61D9UDW-13

DMN61D9UW-13

DMN61D9UW-7

DMN5L06DWK-7

DMNS5LO6TK-7

DMNG61D9U-7

DMN61DOUDW-7

Table 4 - Mark Code Format —SOD-123

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add “-"on Y for CAT site

Marking format example

Marking format example

L

=
|AB>_

L

=
‘AB 1=
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Table 5 - Mark Code Format —SOD-323

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add “-"on first character for CAT site

Marking format example

Marking format example

AB

AB

Table 6 - Mark Code Format —SOT-23

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add “-"on Y for CAT site

Marking format example

Marking format example

5

=
ABC £

L] L]

-

ABC |

=
L L

Table 7 - Mark Code Format —SOT-26

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add “-"on Y for CAT site

Marking format example

Marking format example
nlinlE 000 100 —
ABC YM
ABC = ABC YM ABC |E w o
>~ WA Jav [
S O O O HEEN E
HRER

Table 8 - Mark Code Format —SOT-323

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add “-"on Y for CAT site

Marking format example

Marking format example

N

ABC

L] L

YM

-

ABC |

2
L L
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Table 9 - Mark Code Format —SOT-363

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add “-"on Y for CAT site

Marking format example

Marking format example

0 0 n 0 Q0 n
ABC  YM l_l [—I [—I ABC  YM S —
ABC = WA osv ABC |E
WA  Ddav > °
O O O s HEE LT 0T [
LI O U

Table 10 - Mark Code Format —SOT-523

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add “-"on Y for CAT site

Marking format example

Marking format example

.

ABC YM

L

L

.

ABC YM

L

L

Table 11 - Mark Code Format —PowerDI3333

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Change from YM to YWX for CAT site

Marking format example

Marking format example

ABC

:

ABC

Remark: YWX is date code
Y is year code:0~9
W is week code:1~26 use A~Z to display

27-~53 use a~z, z displayed 52 and 53 week
X is internal code: lot schedule start date

Sun | Mon | Tue | Wed | Thu Fri Sat
Green T ] \Y/ W X Y Z
Lead t u Y, w X z
Free y
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Table 12 - Mark Code Format —DFN1006

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add “-” on first character for CAT site

Marking orientation photo (Plan Form, Perspective - from top to bottom)

Marking orientation photo (Plan Form, Perspective - from top to bottom)

DFN1006-2, DFN1006H4-2

DFN1006-2, DFN1006H4-2

1. DFN1006-2, DFN1006H4-2, -7,-7B suffix marking orientation

1. DFN1006-2, DFN1006H4-2, -7,-7B suffix marking orientation

|—————\\

|
| PR
jm————-

AB
(Top)

(Perspective)

———

\\
i

|—————
S|
===

|AB
(Top)

(Perspective)

2. DFN1006-2, DFN1006H4-2, -7,-7B suffix marking orientation

2. DFN1006-2, DFN1006H4-2, -7,-7B suffix marking orientation

AB

| F—
|
| P—

1
L8

(Top)

(Perspective)

| —

|AB

1
L8

(Top)

(Perspective)

DFN1006-3

DFN1006-3

1.DFN1006-3,DFN1006H4-3, -7B suffix marking orientation

1.DFN1006-3,DFN1006H4-3, -7B suffix marking orientation

——)

———

f——————-

| SSE—— |

| |
1 ]

|AB

(Perspective)

(Top)

———)

[S——

= ————

| - |

==
[l ]

|AB

(Perspective)

(Top)
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Certificate of Design, Construction & Qualification

Coregory G eviee L GBS Source Devie . 5% source Deviee? 5% source Deviees 5% source Deviee 5% source Deviees 5% Source Deviee e 5% source Deviee 7 5% source Deviee s 5% source Deviees 5% Source Deviee 10 G5 Source Deviee 11 G5 Source beviee 17 G5 Source Deviee 13 G5 Source Deviee 10 G5 Source Deviee 5 G5 Source Deviee 16
DVFZ3000V-7
Product part Number eavzIwa 7 MMSZ525980-7-F 002969107 DESDSVOU1EA-7 o0z1285¢-7 na1sWIG7 BTSASBSVETOT BAs28.7 MMBZSVGALQT-F MMBZ33VALQT-F ASMCCO312-7 DsM0100M-7 MMBZ5259615.7-F BAVIOHDW-7 MMBZS2598T-7-5 oaTsaTQF 13
Fosermbly Paciage Type So5-173 So5-173 So5-173 o037 So0-373% So5:573 So5573 Sorias o775 o773 <5 Sor36 ot EET) Sorss Sorss Sor-s63
Assemb) Package Size 1557371 06mm T55737°1.06mm T55737°1.06mm 75571371.075mm 7571.25%0 s5mm To0s0emm To0s06mm 3573871 o 75724 1.05mm 75724050 T00280° 1 B 1 S 21105 21105 Toi60amm o165 0amm o6 0emm
TRSS03H/ASS03FH) +
ZXTN3904D.+ DATNSSS1D + OF45P20AE
Water Die Name(s) WI0B9BM.FW003 23390-£2002 22062-72005 ANOG1AO-1 2412082005 WI0O1FMT-FW004 MWBSVeM 81003Fm RGNSVEC RINIVC 23390-£2002 sps2105) 23390-£2002 $V012AA003085 e
/5100062
ZX33040, S
e 05070500230 mm
i SDSEMG035%035°0138 oanarossss
Water DieSie (W/L/Thickness) - AfterSaw 0400°0400°0.215 041°04140216mm 035°0.35+0216mm 0368470238870 14(mm) 035°0.35+0216mm 0280°0.280°0.140 033x033x0.14mm 0262/0262/0.216mm 04570.45*0.2mm 04570.45*0.2mm o m  S0S03MH 041°04140216mm 035°0.39°0.18 mm 041°04140216mm 031mm*031mm*0.22um P
035035023 mm
3D,
NG B1090F/B1050FM:
0.6858+0.68580.203 mm JELCo0r B0
iarer Die Froces:/ Technology Suiching I Fpoar Fpoar Fpolar Bpolar Bpolar Tpohr Fpolar Fpolar ipotar Bpolar polar Bipor Bipor Bipohr
ater Wafer AR/ Location SFb / Shanghal SEB / Shanghal SEAB / Shanghal SEAB / Shanghal SFAB / Shanghal SERB / Shanghal [0 Phentec + OFT/Phenitec SFAB / Shanghal SFAB / Shanghal SEAB / Shanghal SFAB / Shanghal
e i 2 tinen T & Sinch & 5 T0mm 5 5 S inch 6 inchs inch Sinch 5 Sinch & Sinch
ASSU3F/ASO03FH: ST
Water Front MetalType Asicu Asicu Asicu Ay Asicu Asicu Asicu Asicu Asicu Asicu Asicu Asicu Asicu Asicu Ay
A B10s07m: AsSic
water Front MetalLayer Number/ Thckness 35um 2um 2um 185um 2um 35um 250m 35um 35um 35um 2NSS510: 2/1.6 um; 51050F/B1050FM: 3.5um 2um 1/25um 2um 2um 1/aum
51 -
iater Nurmber of Poy Tayers [} o o WA o [} WA None WA WA R o o o [} 7
ASIOSFASIOTHAG
5S03MQ/SDSO3MH: Au, As-
water Back Metal Type (Al Layers) N/ Ay NivAu Niv-Au A NivAu NV/Au Aufas NV/Au A hs A A hshu TiN/Ag o NivAu us NivAu NivAu TiAu
BTG30F/B1050F Wi 1258
Water Back MetalThickness (AllLayers) s1508 125A/_25A-5,150A+/-500A 125A4/_25A-5,150A+/-500A A 125A/_25A-5,150A+/-500A s1508 09um 125ANIV/51508 Au 09um 09um 300/2600/5500A o 125A4/_25A-5,150A+/-5008 09um 125A4/_25A-5,150A+/-5008 05um o5KA/sKA
TI030F/B1050FN PECVD.
Water Die Conforming Coating passivation) PECVD Oride Niride s02 s02 Not speciied s02 a9sGipECYD PSGNSG PECYD Oxide, Nitride A A OxfNitride S s02 SN s02 A oxide
TI050/B1090FM: 1.5KAT-
Water Di passvation thicknes range 15K Nitride; 64 Ovide 6,0008-5,0000 6,0008-5,0000 Notspeciied 6,0008-5,0000 6000490008 Clasiied information 1.5kA Nitide, 6K Oride A A 5000/5000 A o 6,0008-5,0000 30008 6,0008-5,0000 NA TEOS oxide 3K/SIN 7K
A, 6000/
Wafer o of masks Stepe 5 I3 I3 5 I3 5 5 5 R VR 5 B1050¢/B1090FM: S I3 5 I3 3 7
Assembly |Die uantty per package (5. single ordusldie) 1 1 1 1 1 1 1 dal 2 2 3 3 3 2 1 single 2
Fosermbly 55 Epony Soder Type! EUTECTIC Furectic EUTECTIC EPOXT Fureciic EUTECTIe Furectic EUTECTIE EUTECTIC EUTECTIC oo Foowy Furectic EUTECTIC Furectic EUTECTIC Furectic
hssemb) Suppler A Aopge1T A WA Futecticau Sravisa S00ssP WA A ) A
Assembly Sond Wire/Cip Bond Materil/ Supplier e e @ 0smiscu e e @ @ @ @ @ @ e @ Au @ X
Fosermbly Bond Type (3t Die] hermo sonic Bl Thermo sone hermo sonic Thermo-Ulrssonic Bar Thermo-Ulrssonic Thermo-Ulrssonic Thermo Sonic hermo sonic Thermo-Ulrssonic hermo sonic Thermo-Ulrssonic Thermo sonle
Assemb) Sond Type (ot 1) thermo sonic Tiedge Thermo sonic thermo sonic Tiedge Thermo Sonic thermo sonic thermo sonic Thermo sonic
Gate: 1 wire/de
Assembly No.of bond over actve area 1 1 1 2 1 1 1 a 2 2 6 4 3 2 a a e e
oy Glos Tramsstion Temp e T0C 5T Tioe TesT Teoc 5T TS0 60 60 Ti0oC ToC 50T ToC Te0C e
pssem ateral Niatte T Wiatte T Toosetin S Wiatte T Toetin Niatte T 1007 watte T 100 watte T 100 watte T 1007 vt T A Niatte T 100 watte T Viatte T 100 watte T 007 matte Tn,smnealed
ssembly Header lating (le Land Aea) m m Ag SpotAg i g plating i m Ag m Siver Spot Plting A i i m m Siver ot late
pssem fameter G o Tomi 08 mis o 07mi Tomi TomT Tomn Tomn Lom Lomn G Tom G omi
ssembly TLeadirame Type So0-173 So0-173 Sop-123% Sop323h So0-323% 500573 So0-5238 Sor13C Sor-z3n Sor-z3n Sor-zel Sorzemt Sor3636 Sor3636 Sob-523% Sors23n Sor-se3E
pssem Alloy 42 Alloy 42 Aoy 42 Aovaz Aoy 22 Aoy 82 oy 42 (cu e Aoy a2 Aoy 42 Aoy 82 ErEcoT Alss Aoy 42 Aoy 42 Aoy 42 Aoy 42 ErTECEIT
7 o
Assembly Lead Frame Manufacturer MHT/XMYH/NBKQ/YKD MHT Neka [P vac w/pBE eac HT wHT/NBKQ MHT, VAT HT Poe /T MHT va MHT
ey Type RIS ET) RIS ET) CET700F0SKD3 L7000 700D L0 CETT00NFGKDE BT BT BT BT BT BT BT BT BT BT
pssem Fitach HITAGHT HTACH! HITAGHT Fitach Fitach Fitach HTAGHT Fitach Fitach Fitach Fitach HTAGAT HITAGAT HTAGHT HITAGHT HITAGAT
ssembly d (Yes/ho) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
rssem Ves Yes
ssembly Fosembly ie/ Location ST Shanghal ST Shanghal ST Shanghal ST Shanghal SAT/Shanghal SAi/Shanghal SAi/Shanghal Si/Shanghal SAi/Shanghal ST/Shanghal SAT/Shanghal ST Shanghal ST Shanghal ST Shanghal ST Shanghal SAi/Shanghal SAi/Shanghal
o Testsite/ Location SAT Shanghat SaT/Shanghar SaT/Shanghar SaT/Snanghar SAT/Snanghar SaT/Snanghar SAT/Snanghar AT/Shanghal SAT/Snanghar SAT/shanghar SAT/shanghar SAT/Shanghat SaT/Snanghar SaT/Snanghar SaT/Snanghar SAT/Snanghar SAT/Snanghar
roduc Miax Jonction Temp 150 C 50 Ts0c Ts0c Ts0c Ts0c Ts0c Ts0c 150°C 150°C 150°C Ts0c 150°C 50 150°C Ts0c
roduc Wi Thermal I ) A VA VA WA VA VA WA A VA VA 70w 56 o VA ) WA ) A
roduc Junc Gmibent A EEToT 505"C/T Soo0°c/T FEGE 5o ST So0°C/T WA A 200 /W 208 oC/ W G c ESEV FEERo] FEe
roduc Datasheet D102 18010 Ds30410 s36071 Ds31087 0356 D308 T030E T030E 7612 FrEva) Ds30188 e Ds30267 Da08t Dsa1295
oot Qo pon o Zo0s0701 2030501 im0 13070203 1050 1820007 Too701 15000307 Z81z007 Za1z007 10708 1070206 18010014 Js2200 18010014 25030001 10010:03
[Reliability and Characterization Testin
win Aeowpton
agc- oy R Results s Results Results s Results Results
Test Test Conditions Duration/ Limits sample WofLots X Test Neaded QB Test Completed QB Test Completed QB Test Completed QB Test Completed X= Test Neetded QB Test Completed Q@S Test Completed QB Test Completed QB Test Completed QB Test Completed QB Test Completed X= Test Neetded QB Test Completed X= Test Needed QB Test Completed QB Test Completed
a1 / h:. pass/Fail & pass/Fail & pass/Fail & pass/Fail & pass/Fail pass/Fail & pass/Fail & pass/Fail & pass/Fail & pass/Fail & pass/Fail & pass/Fail pass/Fail & pass/Fail pass/Fail & pass/Fail & pass/Fail
©
ot
Fare 1750 T b o G to Source Deviee 15 % ey % oy % oy X oy % oy % oy % oy % oy % oy % oy % oy % oy = ey = oy i3 oy = oy
2 [wst1 pre-condtoning Soak 85C, B5% R Tegris forTest7,| 3 Assemblylots | QBS to Source Device 1.5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
TR reflow 260C 5 ycies 598 055 to Source Device 1.5 X o X ey X o X o 3 o 3 o 3 o X o X o X o X o X o X pase X pase X pass X pass
e Tor
3 [erernaLvisua ev) MILSTD-750 METHOD 2071 PeR spec resting Q85 to Source Device 1.5 X pass X pass X pass x pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
ARRMETRC | Testa et lcading AC | Opersting Range, Per Dats Sheet
wate s ass ass ass ass ass ass 255 ass as5 ass ass as5 ass ass ass ass ass
* | vericanon(pw) | o€ aceross data sheet temperature range ac. 00 o 3 wafer ot X > X > X > X ” X s x > x » x s x » x s x s x s x » x s X » x » X »
FORWARD SURGE WIL-7500, METHOD 4066 FEROATA SHEET V2 Twaterios 3 s 3 s 3 ey 3 s 3 s X ey
- Tes i o7 X e X pass X pass X e X e X ey X pass X pass X pass X ey
Ta=150°C or Max T, Ve=100%, PER
s v e 0 o7 3 waferlots X pass X o X pass X o X o X o X o X o X ey X o
T000 Frs o7 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
ICSTO7T50°T, WO Condlfon B Zener] 3¢ Teste o7 [ s s s ey s s
se [eoiy St e rated 12 max, TAto rated T, TESTbefore SO0 s o7 3 waferlots o pass pass pass pass pass pass
v and after SSOP as a minimum 1000 Frs o7 QS pass pass NA pass pass pass
168 Cyces o7 a5 pass pass X e pass X e pass X e X e X e X pre X ey pass X prey pass X Frey X e
7 Tc Ta=S5C to 150C or MaxTj, PER JESD22A-104 500 Cyes 077 ] 3sssembylots |G pass pass X pass pass X o o X ey X o X o X ey X o o X o o X o X o
100 Cycles o7 s pass pass X pass ) X pass pass X pass X pass X pass X pass X pass pass 3 pass pass X pass X pass
TACSTO750, Wiethod 2037 [For banding of
T | wire sond negrity s e S00rs o5 | 3 ssembylots x pass x pass X pass X pass X pass X pass X pass X pass X pass
gsimila metas, eg: Au/s
71 157S1G 100%R¥; PERIESDZ
501 pei/ac o 96 s o077 | 3ssemblylots | Q8S toSource Device 1...5 X pass X pass x pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
9 st 306, BSRH 3.3 pia 80% bias; PER JESD22 96 om 3 waferlots Q8S to Source Device 1.5 x pass x pass X pass x pass x pass X pass X pass x pass x pass X pass x pass X pass X pass x pass X pass X pass
pres— 570 Cudes iz GBS to Source Deviee 125 e e % e X e X e o s s s o X o X o o
0 oL pr 7560 Cydes izd 3 waferlots 055 to Source Device 1.5 o o 3 oy X o x o o o o o o X o X o o
15000 Cyces o7 Q85 to Source Device 1.5 pass pass X pass X pass pass pass pass pass pass X pass X pass pass
o TRECQIOTo0] FER DATA SHEET 00 Twstorior X s o o 3 s 3 ey X o X oy o X oy X s o o o pass X pass pase
n esp oM (AEC.Q101.005) PER DATA SHEET o0 Tuateriot X pass pass pass X pass X pass pass X pass X pass pass pass pass pass oass
WiV (AeC-Q101-002) PER DATA SHEET 070 Twstoriot pass X ey o 3 prey 3 s o o 3 s
FF ) AECTI0T004 SEC.4 o2 Thssembly ot % e X pass 3 pass X pass X pass X e 3 ey 3 e ey ey pass pass X pass pre pres
o - [ 30 | iasemoiio x x x s x s x s s X s X s X s X s X s X s X s
RESSTANCE 10 SOLBER
0 ot o | 5022 A-111 5MD), B-108 (TH) (20 @105) peR spEC 030 | Assemblylot | Q8StoSource Device 1.5 X pass X pass x pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
7 Solderabir 7007, FSD728107 S w0759 SSeconds 0| Tssermblylor | GBS toSowrce beviee 75 3 s 3 s X s 3 ey 3 s 3 sy 3 s X s 3 s 3 sy 3 s 3 s 3 s 3 oy 3 sy
TRERMAL RESISTANCE
2 ) JESD 243,244, 24-6 AS APPROPRIATE PeR sPEC /10 | tAssemblylor | Q8stoSource Device 1.5 X pass X pass X pass x pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass x pass X pass
75| Vire Bon Strength | WILSTD 750 METHOD 2037 ESBZ2 B1168] Giotes o 5| T Acsemblylot | GBS toSource Deviee 75 X e % e X e X e X e X e X e X e X e X e X e X e X ey 3 e X e
20 BOND SHEAR REC-QI0T-003 o166 O i of |1 Assembly ot | —QBs to ource Device 7.5 X ey X o X oy X pass X o X o X o X oy X o X o X pass X o X pass X o
= Doshea TLST0750 0017 Goee 9 Tembylor 1 aes s X prey X prey X prey X Py X poey X prey X prey X prey X poey X prey X Py X poey X Py X prey X poey
Summany Shado Lu 871315

Submitted By:
Approved By:

Shado Lu8/13'19
Don Lipps 12/11/2019






Certificate of Design, Construction & Qualification

rODES

Description: SAT to CAT devices qualficatior

Category Gual Device 1 Gl Device 7 GualDeviee s Gual Device & Gl Device 7 Gual Device & Gual Device 3 Gl Deviee 10 Gl Deviee 11 Gl Deviee 17 Gl Deviee 13 Gl Deviee 14 Gl Deviee 15 Gl Deviee 16 Gl Deviee 17 Gl Device 18
1002407/ 2N002AQ 7] IN1002AQ-1]
Product Part Number BATSASTQTF ssacissa T B2IS21S507F B2IS215507F omP2225107 omP2225107 omP2225107
nr002aq13 nr002aa13 70026013
Fosembh Paciage Type Sor23 Sorz3 Sor2 Sorsm So5:373 S05:373 S05:373 SSor73 SSor73 SSor73 Sor363 Sor36s Sor36s Sor36s Sor36s Sor36s
Aosembl Package Sze 524105 39247105 7920105 616 08mm 616 0mm 024105 024105 024105 75724 Lomm 75%2.4" Lomm 75%2.4" Lomm 75%2.4" Lomm 75%2.4" Lomm 75%2.4" Lomm
fer Dic Name(s) ON145G2 ON1a5G2 ON1a5G2 SVOIZAMODONSAS SVOTZAMODONSAS 731 ontaz1 ONtaz1 APO8SDE Crosze
sfer Die i (W/L/ Thickness) After Saw 03370.33°0.158mm 03370.33°0.158mm 33°033°0.158mm O3imm*031mm*0.220m T3imm*031mm 020 0540,6°0.17mm 05°0,6°0.178mm 05°0,6°0 17mm 306+570"2300m 306+570"2300m 306+570"2300m 325+ aa0"2300m 325+ aa0"2300m 325+ aa0"2300m
afer Die Process / Technology Trench MOSFET Trench MOSFET Trench MOSFET Schottk Schottk Trench MOSFET Trench MOSFET Trench MOSFET TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR TRANSISTOR
afer Wafer FAB/ Location HHGRACE/shanghai HHGRACE/shanghai HHGRACE/shanghai SFAB1/SH SFAB1/SH SFAB1/SH HHGRACE/shanghai HHGRACE/shanghai HHGRACE/shanghai PTS. PTS PTS PTS. PTS. PTS.
sfer Wafer Diameter Binch - - - Ta5mm Ta5mm Binch 52 5 52 52 52
sfer Front Wetal Type Acw Acw Ac AisiCa Aisica AisiCa Ay Ay Ay Aicu Aicu Alcu RS RS RS RS RS
afer Front Metal Layer Number/ Thickness 3.5um 3.5um 3.5um 2um. 2um. 2um. 3.5um 3.5um 3.5um 0.4um 0.4um 0.4um 2um_ 2um_ 2um_ 2um_ 2um_
jafer Jumber of Poly Layers 2 2 2 NA NA NA 0 0 0 2 2 2 N/A N/A N/A N/A N/A
jafer Back Metal Type (All Layers) Ti/Au Ti/Au Ti/Au NiVAU NiVAU NiVAU Auhs-Au Auhs-Au AuAs-Au /Ni/Ag. Ti/Ni/Ag. li/Ag. AutAs-Au AutAs-Au AutAs-Au AutAs-Au AutAs-Au
afer Back Metal Thickness (Al Layers) O.1KA/SKA 0.1KA/SKA O.1KA/SKA 0.5um 0.5um 0.5um 0.9um 0.9um 0.9um 1KA/2KA/10KA 1KA/2KA/10KA 1KA/2KA/10KA 00A )0
sfer D Costing Pasivation Oude Oude Oude Iy Iy Iy PsGinsa FsGinsa PSGINSG Onide Onide Onide ) Sin ) i i i
sfer Dic passvation SION 100008 SION 100008 SO 100008 [T} A A FESTON 100008 FESTON 100008 FESTON 100008 So00% So00R So00% So00% G000k S000%
ser o of masks teps 7 7 7 3 3 3 7 7 7 7 7 7 s s s s s s
Assembly Diequantiy per package (e, singe o dua dies) Single sinle single dul dies dol dies dosl dies a a 1 sige sige sige oual oual oual oual oual oual
Assembly Die Attach Method (DB Epoxy/Solder Type] EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC Epoxy. Epoxy. Epoxy. Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic
Aasembly e Attach Waterl/ Suppler ) ) A A A A A A VA SU0ESP/LEGEND SU0ESP/LEGEND SU0ESP/LEGEND A A A A A
Hasembly Tond Wire/Clp Bond Matera/ Suppler PICUHEESUNG PICI/HEESUNG FICHEESUNG PG/ HEESUNG PG/ HEESUNG PG/ HEESUNG PG/ HEESUNG PG/ HEESUNG PG/ HEESUNG PdCu / HEESUNG PdCu / HEESUNG PdCu / HEESUNG PICU/HEESUNG PICI/HEESUNG PICU/HEESUNG PICU/HEESUNG PICI/HEESUNG PICU/HEESUNG
Assembly Bond Type (at Die) ‘Thermosonic Ball Bond Thermo-Ultrasonic. Thermo-Ultrasonic. Thermo-Ultrasonic. Thermo sonic Thermo sonic Thermo sonic Thermosonic Ball Bond Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic
Assembly Bond Type (at LF) Thermosonic titch Bond Thermosonic titch Bond Thermo-Uttrasonic Thermo-Uttrasonic Thermo sonic Thermo sonic Thermo sonic Thermosonic titch Bond Thermosonic titch Bond Thermosonic titch Bond Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic
Gater 1 PaCu wire Gater 1 PdCu e Gt TPaCTwie ot TRaCa wire ot TPaCawire ot TRaCa e
of bond over active are
=ity e s Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire 2 2 2 ! ! ! Source: 4 PdCu wire Source: 4 PdCu wire Source: 4 PdCu wire 2 2 & & & &
Hesembh Gass Tranition Temp 125°C 125°C 25 Te0C T60C 60 FESH FESH FESH 125°C 125°C 125°C Tioe Tioe Tioe Tioe Tioe Tioe
Assemb Termina Finish PureTin PureTin PureTin Fuesy Fuesy Fuesy Puresy Puresy Puresy PureTin PureTin PureTin Witie 57 Witie 57 Witie 57 Witie 57 Witie 57 Witie 57
Assemb Header plating D Land Avea) Bare copper Bare copper Fare copper Copper plating Copper plating Copper lating Copper plating Copper plating Copper plating Bare copper Bare copper Bare copper Cu iating Cu iating Cu iating Cu iating Cu iating Cu iating
Assemb Wire Diameter Lomi Lom1 Lomi ogmi ogmi ogmi L0m1 L0m1 L0m1 L7m L7m L7mi T T T Tmi T T
= T p— p— prp— e p— pr— ooz e e S S e e e o3 e o3 e e e S5 e
embly Leadirame Wateral Rioy 12 Rioy 42 Aoy 12 Rioy 12 Rioy 2 Rioy 2 Aioyiz Aoy Aoy [ETSEry [ETSEry ConisE Alloy 42 Aoy 42 Aoy 42 Aoy 42 Aloy 42 Alloy 42
ssem! Lead Frz SHEC/NBKQ_ SHEC/NBKQ_ SHEC/NBKQ_ SHEC / MHT SHEC / MHT SHEC / MHT ASM ASM ASM SDI/NBKQ. SDI/NBKQ SDI/NBKQ SDI/NBKQ SDI/NBKQ SDI/NBKQ SDI/NBKQ SDI/NBKQ SDI/NBKQ
sembly Type GRodORV-LL GRodORV-LL GRG40MV-LL CEL1700HF405K.D3 17007405603 170017405603 CRoA0RVT CRoA0RVT CRoAORVT GELA700rF405KD3 27007405653 CELA700MF405K:D3 L7025 L7025 L7025 17025950 17025950 L7025
Ssembly Wiold Compound Materal Manufacturer HENKEL HENKEL HENKEL HITAGHT HITAGHT HITAGHT HENKEL HENKEL HENKEL HITAGHT HITAGHT HITAGHT HITACHT HITACHT HITACHT RITACHT HITACHT HITACHT
sembly Yes Yes Ve Yes Yes Yes Ves Ves Ves Yes Yes Yes Yes Yes Yes Yes Yes Yes
\ssembly. Lead-Free (Yes/No) Yes Yes Yes. Yes Yes Yes YES YES YES Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ssembly Fesembly Site/ Location T Chengda AT Chengda AT/ Chengdu AT Chengda T Chengda T Chengda AT Chengda T Chengda it Chengda AT Chengda AT Chengda T Chengda /s /s /i /i /i /s
\ssembly. Test Site/ Location CAT / Chengdu CAT / Chengdu CAT / Chengdu_ CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT/China CAT/China CAT/China CAT/China CAT/China CAT/China
roduc Wiax unction Temp c c c Tsoc Tsoc Tsoc Tsoc Tsoc Tsoc
roduc Viox Sune (ase] Sraw oW Srow ) ) ) A A A ) Iy " - - - - - -
roduc Wi Thermalreisance lunc (ambert) Siwaw Siwc W B0 0 C 0 FEE G GEE Swow oW oW GEE G G GEE G G
roduc Datasheet Ds37722 Ds37722 53772 Dsa0s5 Dsa08i5 Dsa08i5 Ds30053 D305 Ds30053 Dsa17a7 Dsa17a7 Dsa17a7 Ds30312 DS30312 Ds30312 DS30311 Ds30311 Ds30311
roduc Gl lan Number 19051003 19051003 15051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003 19051003
Reliability and Characterization Testing
Win Accepton
AEc il Results Resuts s s s Results s s Results s Results Results Resuts Results Resuts Resuts
Test Test Conditions Duraton / Limits #oftots est Needed X= Test Neaded S Test Completed 5 Test Completed S Test Completed X= Test Neaded X=Test Neaded X=Test Neaded X= TestNeeded X= TestNeeded X= TestNeeded X= TestNeeded
01 4 sample sz Pass/fail pass/fall pass/rail| O & ] & pass/rail | O & Pass/fail Pass/fail Pass/fail Pass/fail pass/fail pass/ail pass/ail Pass/Fail pass/ail Pass/Fail Pass/Fail
© pertot
Bake 125C 24 Hrs. SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass. X Pass X Pass X Pass. X Pass. X
2| wst1 pre-condtoning Soak 856, 85% A FET forTest#7,| 3 Assemblylots x pass X Pass X pass X pass X Pass X Pass X Pass X pass X pase X pase X Pass X pase X Pass X Pase X Pase X Pass X Pass X
R refiow 260C 3 ocles 89810 X pase X Pass X pass X pass X Pase X pass X pass X pass X pass X pase X Pase X Pass X Pass X pase X Pase X Pass X pass X
AT qualfcation parts submted Tor
3 [EXTERNALVISUAL (EV) MIL'STD-750 METHOD 2071 PER SPEC @ m:m\g x Pass x pass x Pass x Pass x pass x Pass x Pass x Pass x Pass x Pass x Pass x Pass X Pass x Pass x Pass X Pass x Pass x
4 PARAMETRIC Testall parametes per Data sheet inlcuding AC & |- Operating Range, Per Data Seet 0/25 3 wafer lots X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. x Pass. X Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass X Pass X Pass. X
VERIFICATION (PV) DC. (AC, DC)
168 Hrs. 0/77 X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass X Pass. X Pass. X Pass X Pass X
TR 1x Ta-150°C or Max T, Vd-100%, PER MILSTD-750-1 So0rrs o777 Swater lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X P X Pass X Pass X Pass X Pass X
1000 Hrs. 0/77 X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass X Pass. X Pass. X Pass X Pass X
bost-1x HTRB Cross. ‘Post-1x HTRB for initial qual of new die/package or
section family/technology ((required to qualify Cu/coated post 1000 Hrs. 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
s Cu wirefor Automotve)
TaTTS0°C or M T, Va-T00%, PER MILSTOT50T
HTRB-2x. (required to qualify Cu/coated Cu wire for 2000 Hrs 0/76 3 wafer lots X Pass. X Pass. X Pass. X Pass. X Pass X Pass. X Pass. x Pass. X Pass X Pass X Pass X Pass X Pass X Pass X
Automorive]
CSTETRE Crovs | Post DX HTRG Tor il aual o new de/packags or
Post:2 HIRE E Post-2XHTRE £ t‘ ? }1 " die/package post 2000 Hrs. 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
section amilytechnology
Svondy sate Operayonat] PIESTD 7501, MI038 Condition B Zeners 3t 68 Firs iz X Pass X Pass X Pass
o ated 2 max, A torated ) TEST before So0rs o/77 Swaterlots x pass X pass X pass
W d after SSOP as a minimum. 1000 Hrs 0/77 X Pass X Pass. X Pass.
FoATTx for el Qua of new de/package or
Post1xCrosssection | familytechnology (equird to qually ufcoated post 1000 Hrs on 3 waferlots x pass x pass x pass
- u uire for Atomotive)
TTSTO750-1, M1038 Condition & (Zener] ¢
Steady State Operatonal | rated 2 max, TAto rated T, TEST before
2000k orre Swaterlots X pass X pass X pass
(zener Only)* -2x and after SSOP as a minimum. (required to qualify §
Culconted u wie
Postax Cross-section | 02+ for il ual of new diefpacage or post 2000 Hrs o 3 waerlots x pass x Pass x Pass
[rE—— y Tearrs o777 X Pass X P X Pass X Pass X P X Pass
(e Ta=150°C or Max ), Vg-100%,PER JESD22 A-108 S0 o777 3 waferlots X Pass X P X Pass x o & o i T
Y 1000 Hrs* o/77 X Pass X Pass X Pass X Pass. X Pass. X Pass.
T T Tor ackage o
Post-1x HTGB Cross
section family/technology (required to qualify Cu/coated post 1000 Hrs. o1 3 wafer lots X Pass X Pass X Pass X Pass X Pass. X Pass.
s Cu wirefor Automotve]
T=T50°C or Mo T, Ve-100%, PER JESDTZ A-TO8
HTGB-2x (required to qualify Cu/coated Cu wire for 2000 Hrs o6 3Jwaferlots x Pass x pass X Pass x Pass x Pass x Pass
Rt IXTGR Cross. | Post-2x TG Tor mital qual of ew G7package or
Post-2) HT‘GBC Post-2x HTGB fc iial qu die/packag post 2000 Hrs. 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass. X Pass.
66 Cycles 777 % Fase % P % Fase % P % P % Fase % Fase % Fase % Fase % P % Fase % P % Pass % P % P % Pass % Pass %
Teax Tax-55C to 150C o MaxT,PER JESD22A-104 500 Cyles o/77 3 Assembly lots X Pass x Pass X pass X Pass X Pass X pass X pass X pass X pass X pass X Pase X pass X Pass X pase X Pase X Pass X Pass X
1000 Cyes o/77 x pass X Pase X pass X pass X Pass X Pass X Pass X pass X Pass X pass X pase X pass X pass X pass X pase X pass X Pass X
Post-1x TC CSAM (CSAM posts X stress {required to qualfy Cu/coated post 1000 Cycles 0722 0r 3 Assembly lots X Pass. X Pass. X Pass. X Pass. X Pass X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass X Pass X Pass X
. o wire for Automotive) marked 11
ST TCRATT
SV“ ‘h‘wT: . m Post-1x TC (Max 30 wires/balls) post 1000 Cycles. 03 3 Assembly lots. X Pass. X Pass X Pass X Pass Pass X Pass Pass Pass X Pass X Pass Pass X Pass X Pass X Pass Pass Pass X Pass.
Fost1x TC Ball Shear ot TC (Max 30 wres/bali] o 1060 Gyl o7 S sserby ot % Fase % P % Fase % Fase % P % Fase % Fase % P % Fase % Fase % Fase % Fase % P % Fase % Fase % P % Pass %
Post-1x TC Cross-section | PO X TC for initial qual of new die/package or post 1000 Cycles. o/1 3 Assembly lots X Pass. X Pass. X Pass. x Pass. X Pass X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass X Pass X Pass X
after TC, followe
oo or 1256 TEST after TG, followed by
7 JESD22 A-104, Appencix s decap and wire pul fom 5 devices | 0/77 3 ssemblylots x pass x pass x pass X pass X pass X pass
mosFET)*
with bond wire izes < i
7 | wresonainegys | MUSTOTED Method 207 (fr ondingof So0rs ors 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass X pass X pass x pass X pass X pass x pass x pass x pass X pass x pass x
ssimilr metals, eg Au
S TIC 15PSH i peR S0
sl pei/ac TorICISTSG IR PER 5022 96 s o 3 Assemblylots x pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
HAST-1x Ta=130C, BSHRH 33.3 psia 80% Bias; PER JESD22- 96 Hrs. 0/77 3 wafer lots x Pass. X Pass X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass
TR port X e reauned to qualfy Cofeoated P
Post-1x HAST CSAM | Cuwire for Automotive);can ski i performing to post 6 Hrs e | swatertons X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
Post-Ix HAST Ball + Post-1x HAST (Max 30 wires/balls) Ppost 96 Hrs. 0/3 3 wafer lots X Pass X Pass X Pass. X Pass. X Pass X Pass. X Pass. X Pass X Pass X Pass X Pass X Pass
stitch/Wedge pull
Post-1x HAST Ball Shear_ Post-1x HAST (Max 30 wires/balls) post 96 Hrs_ 0/3 3 wafer lots X Pass X Pass X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass.
Pos b AT Cross [ PosDXHASTTor Ital vy o new depacage or post 95 Hrs on 3 waferots X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
N section
Ta-130C, B55RH 33.3 psia 80% Bias; PER JESD22-
HAST-2x A110 (required to qualify Cu/coated Cu wire for 192 Hrs o/70 3 wafer lots X Pass. X Pass. X Pass. X Pass. x Pass. X Pass. X Pass. X Pass. X Pass X Pass X Pass x Pass
Automorive)
Post-2x HAST CSAM. CSAM post:2X stress {required to qualy Cu/coated post 192 Hrs 072201 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass. X Pass.
Cu wie for Automative) marked 11
Post:2x HAST Ball + Post-2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X Pass X Pass X Pass. X Pass. X Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass X Pass
stitch/Wedge pull
Post-2x HAST Ball Shear_ Post-2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X Pass X Pass X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass.
oSt X RAST ross: | Post-2X FAST for el qua o new die/package or
Post:2 W‘\ST B Post-2XHAST I tal 3 diefpackags post 192 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass. X Pass.
o [ —— o 722 x x iz x iz x x x
x e e s water lots ass ass m ass ass
000 rs 077 x Pass x poss x poss X Pass X Pass X
AW post X sress requied to qualfy Coleoated e
Post-1x HSTRB CSAM | Cu wirefor Automotivel can skip i performing to post 1000 s 2o | swateros x pass x pass x pass x pass x pass x
Pt TX FSTRG BalT+
st HATRB (Max 30 wires/ball ost 1000 Hrs water ots pass ass ass pass pass
s Post-Lx HATR (Max 30 wires/balls) post 1000 o3 3water ot X X . X . X X X
Post-1x H3TRB Ball Shear Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs. 0/3 3 wafer lots X Pass. X Pass. X Pass X Pass X Pass X
SR RATRG Cross- | Post-IXTRB for el qual of new defpackage
Post-1x H3TRE C1 Post-IXH3TRB tala 4 diedpackags post 1000 Hrs. 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass X
9ai section orfamilytechnalog
TH=EERC, 5% R, with 80% Manimar Reverse
HaTRa2x s, JESD224-101 (requied to qualy Cu/coated 2000 s o 3 waferlots x pass x pass x pass x pass x = x
Cu wie for Atomotive)
Post-2x H3TRB CSAM. (CSAM post:2X stress {required to qualify Cu/coated post 2000 Hrs. 072201 3 wafer lots X Pass X Pass X Pass X Pass X Pass X
Cu wire for Automotive) markeg 11
Post:2x H3TRE Ball + Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs. 0/3 3 wafer lots X Pass. X Pass. X Pass X Pass X Pass X
stitch/Wedge pull
Post-2x H3TRB Bal Shear Post-2x HATR (Max 30 wires/balls) post 2000 s o3 3 waferots X pass X pass x pass x pass x pass x
Post-2x HB‘TRB Cross- | Post-2x H3TRB for initial qual of new die/package post 2000 Hrs on 3 wafer lots 7 pass 7 pass 7 pass 7 pass 7 pass 7
2520 Cycles 0/77 X Pass. X Pass. X Pass. x Pass. x Pass. x Pass. x Pass. x Pass. x Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X
oL1x MILSTD.750 Method 1037 (Not requied for TV5) 7560 Gycles o777 Swater lots X Pass X Pass X Pass x Pass x Pass x Pass x Pass x Pass % Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
10 15000 Cycles 0/77 X Pass. X Pass. X Pass. x Pass. x Pass. x Pass. x Pass. x Pass. x Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X
TWiethod 1037 TNorrem G
1oL-2x (required to qualify Cu/coated Cu wire for 30000 Cycles 0/77 3 wafer lots X Pass X Pass X Pass x Pass x Pass x Pass x Pass x Pass x Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
Automorivl
TV (AC-0101008 PERDATASHEET [ Twstorior X Foss % P % Fase x Fase x P x Fase x Fase x Fase x Fase % Fase % Fase % Fase % P % Fase % Fase % P % P %
1 e Com—(A£C:Q101-005 PER DATA SHEET o/30 Twsterlot x poss X Pass X Pass x pass x Pase x pass x pass x pass x pass X pass X pass X pass X Pase X pass X Pass X Pass X Pass X
M (AECQ101-002] PER DATA SHEET 030 Twsteriot X Pase X pass x pass x Pass x Pass x
= ) AEC Q101004 SE€.4 7] Thssemby ot % Fase % P % P x Fase x P x Fase x Fase x Fase x Fase % Fase % P % Fase X Pase X Pass X pass X Pass X P X
13 Package Physical JESD22-B100 Package Outline 0730; 1 Assembly lot X Pass. x Pass. X Pass. x Pass. x Pass. x Pass. x Pass. x Pass. x Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass X Pass x Pass X
Dimemsions (¢0) ofs for v
TESISTANCE 10 SOLOER
20 | FESSTANEE et | sesoaz aaaa sw, e-106 (1) asoc @105 peRSPEC o730 1 Asermbly ot X pass X pass X pass x pass x pass x pass x pass x pass x pass X pass X pass X pass X pass X pass X pass X pass X pass X
21 Solderability 1-STD-002; JESD228102 (245C +0/55) 5 Seconds D/:Cm’NV 1 Assembly lot x Pass. X Pass. X Pass. x Pass. x Pass x Pass. x Pass. x Pass. x Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass X Pass X Pass. X
2 '”E”M’“;E]S'S”‘N" JESD 24-3, 20-4, 20-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X pass X Pass x Pass x pass x Pass x Pass x Pass x Pass X Pass X Pass X Pass X pass X Pass X Pass X Pass X Pass X
33| Wire Bona Srengih | WILSTO-750 WMETHOD 2037 (ESDZZ1168) Giotes O minors | Tissembiyior X Fase % P % Fase x Fase x P x Fase x Fase x Fase x Fase % Fase % Fase % Fase % P % Fase % Fase % Pass % Pass %
2 BOND SHEAR AECQI0L003 Coio16 O/ minofs |1 Assemblylot X pass X Pass X poss x poss x Pass x pass x pass x Pass x pass X pass X Pass X pass X Pass X Pass X pass X Pass X Pass X
3 Dic Shear Wi STD.750 (2017 CoioL66 o5 Thssembly ot X pase X Pass X pass x pass x Pase x pass x pass x pass x pass X pass X pass X pass X Pase X pass X Pass X Pass X P X
Fre-& Post proces: dhange
27| Ditecrcintegrty AEC-Q101:008 Secton 3 comparion for Power MOS & 68T | 0/5 1Assemblylot X pass X pass X pass X pass X pass X pass
"
Summary: 'ENC FUSNE  Stevn M0/ LUpIng 117 Jon Stocker
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ST S S e ST S S e e S TR EEED TR TR ErETEE ETETEED
p— p— p— SuncosoneT ey SuncosoneT Tornieeuna T Tornieeuna 7 Torniezuna T SupagsENT owpRosENTD: SupagsENTE wnizoones
owngsonowa.s ounesosowe s owngsosowas fornisina s fornisina s fornisina s owrsinraa s sowrsinraa
o o o Sories Sories Sories Sors Sors Sors Torize ot Torise o o o ot
T SoiE SoiE T T T EoYteT Eo Yty o EIoN S EIFoN T o T o T o EFFYTT
oo e oviioes e oviioes i e e ot it o o eanincioo
T e T CEFUCEFVFEm S0 CEFCEFUYEm S0 S0 S0 TiEroser s TiEroser i i o s por i o EI NI
o o o o isieT T vioseET o isieT o o o i Tt oo Touission Touission TossTon TowssTon
OFAB OFAB OFAB HHGRACE/shanghai HHGRACE/shanghai HHGRACE/shanghai OFAB OFAB OFAB HHGRACE/shanghai HHGRACE/shanghai HHGRACE/shanghai PTS PTS PTS OFAB
vty vty vty S e S & & & S iy S 5 5 5 ;
s s s e, g e, e e e e, g e, e e e wes
S S o Fiy pry Fiy o o o ey Dt Ty 2 2 o
nfa 2 2 2 N/A N/A N/A 2 2 2 N/A N/A N/A N/A
Ti/NiV/Ag Ti/NiV/Ag Ti/NiV/Ag TifAu Ti/Au TifAu if/Ag. Ti/NifAg Ti/Ni/Ag Auths-Au Auths-Au Aurhs-Au Ti/Ni/Ag
300/2600/5500A_ 300/2600/5500A 300/2600/5500A O.1KA/SKA 0.1KA/SKA 0.1KA/SKA 10000A_ 10000A 10000A 1KA/2KA/10KA LKA/2KA/10KA 1KA/2KA/10KA 00A 9000 9000A nfa
Oxide/Nitride Oxide/Nitride Oxide/Nitride_ xide Oxide Oxide Ox/Nitride Ox/Nitride Ox/Nitride Oxide Oxide Oxide SIN SIN SIN Ox/Nitride
5000 / 5000A 5000 / 5000A 5000 / 5000A PE-SION 10000A PE-SION 100004 PE-SION 10000A 5000A/5000A 5000A/5000A S000A/5000A PE-SION 10000A PE-SION 100004 PE-SION 10000A 9000A 9000A 9000A nfa
: : : ; 7 ; G G G ; 7 ; s s : s
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Certificate of Design, Construction & Qualification

Description:To qualify SFAB2 8inch wafers as additional wafer source for MOSFET phase Il

Devicel
Category Qual Device 1 Qual Device 2(CAT) Qual Device 3(SAT) Qual Device 4(CAT) Qual Device 5(SAT) Qual Device 6(CAT) Qual Device 7(SAT) Qual Device 8 Qual Device 9 CGESSCHcSDevics
DMN6140L-7
Product Part Number BSS123W-7-F DMN6140L-7 DMN6140L-13 BSS84W-7-F BSS84W-7-F BSS84DW-7-F BSS84DW-7-F 2N7002DW-7-F 2N7002W-7-F DMN68M7SCT
Assembly Package Type SOT323 SOT23 SOT23 SOT323 SOT323 SOT363 SOT363 SOT363 SOT323 TO220AB
Assembly Package Size 2.1*2.15*1.0mm 2.9%2.4*1.025mm 2.9%2.4*1.025mm 2.1*2.15*1.0mm 2.1*2.15*1.0mm 2.1*2.15*1.0mm 2.1*2.15*1.0mm 2.1*2.15*1.0mm 2.1*2.15*1.0mm 31.24*10.66*4.82mm
q DF23N60A DF23N60A DF24N60A
Wafer Die Name(s) DF45NAOA-BN DF42N60A-BN DF42N60A-BN DF45P50A-BN DF45P50A-BN DF45P50A-BN DF45P50A-BN DF23N60A-BN DF23NGO0A-BN DF24N60A-BN
Wafer Die Size (W/L/Thickness) - After Saw 0.4%0.4*0.158mm 0.96*0.66*0.158mm 0.96*0.66*0.158mm 0.4%0.4*0.158mm 0.4%0.4*0.158mm 0.4%0.4*0.158mm 0.4%0.4*0.158mm 0.33%0.33*0.14mm 0.33%0.33*0.14mm 3.6%3.32%0.158mm
Wafer Die Process / Technology Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOS
Wafer Wafer FAB/ Location SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai
Wafer Wafer Diameter 8inch 8inch 8inch 8inch 8inch 8inch 8inch 8inch 8inch 8inch
Wafer Front Metal Type AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 1/4um 1/4um 1/4um 1/4um 1/4um 1/4um 1/4um 1/4um 1/4um 1/ 4um
Wafer Number of Poly Layers 1 1 1 1 1 1 1 1 1 1
Wafer Back Metal Type (All Layers) Ti/Au Ti/Ni/Ag Ti/Ni/Ag Ti/Au Ti/Au Ti/Au Ti/Au Au Au Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers) 0.5KA/5KA 1KA/3KA/10KA 1KA/3KA/10KA 0.5KA/5KA 0.5KA/5KA 0.5KA/5KA 0.5KA/5KA SKA SKA 1.3KA/4KA/15KA
Wafer Die Conforming Coating (Passivation) Nitride Nitride Nitride Nitride Nitride Nitride Nitride Oxide Oxide Nitride
Wafer Die passivation thickness range TEOS 3K+SiN 7K TEOS 3K+SiN 7K TEOS 3K+SiN 7K TEOS 3K+SiN 7K TEOS 3K+SiN 7K TEOS 3K+SiN 7K TEOS 3K+SiN 7K 3KTEOS DX|de+,7K SN 3KTEOS OXIde+.7K SN TEOS 3K+SiN 7K
+5K TEOS oxide +5K TEOS oxide
Wafer No of masks Steps 7 6 6 7 7 7 7 7 7 6
Assembly Die quantity per package (e.g. single or dual dies) Single Single Single Single Single Dual Dual Dual Single 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic EPOXY EPOXY Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Soft Solder
Assembly Die Attach Material/ Supplier NA 9005SP / Yizbond 9005SP / Yizbond NA NA NA NA NA NA Pb92.55n5Ag2.5/heraeus
Assembly Bond Wire/Clip Bond Material/ Supplier Copper /Tanaka/Heraeus Copper /Tanaka/Heraeus Copper / Heareus Copper /Tanaka/Heraeus Copper / Heareus Copper /Tanaka/Heraeus Copper / Heareus Copper /Tanaka/Heraeus Copper /Tanaka/Heraeus Al wire / Heraeus
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermo sonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Ultra Sonic Wedge bond
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermo sonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Ultra Sonic Wedge bond
J— T . Gate: 1 wire Gate: 1 wire Gate: 1 wire Gate: 1 wire Gate: 1 wire Gate: 1 wire/Die Gate: 1 wire/Die Gate: 1 wire/die Gate: 1 wire Gate: 1 wire;
v ) Source: 1 wire Source : 4 wires Source: 4 wires. Source: 1 wire Source: 1 wire Source: 1 wire/Die Source: 1 wire/Die Source: 1 wire/die Source: 1 wire Source: 2 wires.
Assembly Glass Transistion Temp 125 °C 150°C 160°C 125 °C 125°C 125°C 125°C 125C 125 °C 160°C
Assembly Terminal Finish (Plating) Material Pure Sn Pure Sn Pure Sn Pure Sn Pure Sn Pure Sn Pure Sn Pure Sn Pure Sn Pure Sn
Assembly Header plating (Die Land Area) Bare copper Silver Spot Plate Silver Spot Plate Bare copper Silver spot plating Bare copper Silver spot plating Silver spot plating Bare copper Bare copper
Assembly Wire Diameter 1.0mil 1.5mil 1.5mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil GBEnily
Source:20mil
Assembly Leadframe Type SOT-323H SOT-23 R SOT-23R SOT-323H SOT-323A SOT-363K SOT-363G SOT-363G SOT-323H T0220-3LC
Assembly Leadframe Material Alloy 42 CDA194 CDA194 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy42 Alloy 42 KFC
Assembly Lead Frame Manufacturer SHE/NBKQ SHE/NBKQ VAST SHE/NBKQ MHT SDI/NBKQ MHT SDI/SHE SHE/NBKQ NBKQ/JihLin
Assembly Molding Compound Type CEL-1702HF9SK CEL-1700HF40SK-D3 GR640HV-L1 CEL-1702HF9SK CEL-1702HF9SK CEL-1702HF9SK CEL-1702HF9SK CEL-1702HF9SK CEL-1702HF9SK KTMC1050G
Assembly Mold Compound Material Manufacturer Hitachi Hitachi HENKEL Hitachi Hitachi Hitachi Hitachi Hitachi Hitachi Kcc
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes YES
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes YES
Assembly Assembly Site/ Location CAT / Chengdu CAT / Chengdu SAT / Shanghai CAT / Chengdu SAT / Shanghai CAT / Chengdu SAT / Shanghai CAT/Chengdu CAT/Chengdu SAT/Shanghai
Assembly Test Site/ Location CAT / Chengdu CAT / Chengdu SAT / Shanghai CAT / Chengdu SAT / Shanghai CAT / Chengdu SAT / Shanghai CAT/Chengdu CAT/Chengdu SAT/Shanghai
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) NA 39°C/W 39°C/W NA NA NA NA 318°C/W NA°C/W 1.0 °C/W
Product Max Thermal resistance Junc (amibent) 625°C/W 94°C/W 94°C/W 625°C/W 625°C/W 417°C/W 417°C/W 135°C/W 625°C/W N/A
Product Qual Complete (Fully Released or not) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Product Qual Plan Number 12100206 14072301 12052306 12100206 10020401 12100205 10020401 i:g;gggi igg;iigi 18041502
19070401 19070401 19070401 19070401 19070401 19070401 19070401 19070401 19070401
Reliability and Characterization Testing
#in Accept on
AEC- # Failed/ Results Results Results Results Results Results Results Results Results
Test Test Conditions. Duration / Limits #of Lots X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed
Qi1 : T/ sample Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(D) ISize per Lot
Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
IR reflow 260C 3 cycles 8,98&10 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
"All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC ) X X X X X X X X X X
testing Pass Pass Pass Pass Pass Pass Pass Pass Pass
PARAMETRIC Test all parameters per Data Sheet inlcuding AC &| Operating Range, Per Data Sheet
4 0/25 3 wafer lot: X X X X X X X X X X
VERIFICATION (PV) DC accross data sheet temperature range (AC, D) / \waterfots Pass Pass Pass Pass Pass Pass Pass Pass Pass
Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750- 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X(80%)
5 HTRB 1 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X(80%)
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X(80%)
HTGB (Gated Devices 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X(80%)
6 only) Ta=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X(80%)
i 1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X(80%)
168 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
1000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 alt) pcT/AC A102 96 Hrs /71 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
= ia 80% Bias; .
9 HAST Ta=130C, 85%RH 33.3;)?13080/6 Bias; PER JESD22 96 Hrs o/77 3 wafer lots X X X X X X X X X X
Pass Pass Pass Pass Pass Pass Pass Pass Pass
2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
coMm (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
Package Physical .
13 Dimemsions (D) JESD22-B100 Package Outline 0/30 1 Assembly lot X pass X pass X pass X pass X pass X pass X pass X pass X pass X
RESISTANCE TO SOLDER
- X [ 1
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) ER SPEC 0/30 1 Assembly lot X pass X pass X pass X pass X pass X pass X Pass X pass X Pass X
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
THERMAL RESISTANCE
-3, 24-4, 24- [ I
22 (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE ER SPEC 0/10 1 Assembly lot X pass X pass X pass X pass X pass X pass X pass X pass X Pass X
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X
Pre- & Post process change
27 Dielectric Integrity AEC-Q101-004 Section 3 comparison for Power MOS & IGBT 0/5 1 Assembly lot X X X X X X X X X X
Pass Pass Pass Pass Pass Pass Pass Pass Pass

only

Summary:
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Approved By:






QBS Source Device2 QBS Source Device3 QBS Source Deviced QBS Source Device5 QBS Source Device6 QBS Source Device7 QBS Source Device8 QBS Source Device9
(SAT) (CAT)

DMN2991UFZ-78

DMN2310U-7 /
DMN2310U-13

DMP2067LVT-7
DMP2067LVT-13

DMP26M1UPS-13

DMN2024UVT-7
DMN2024UVT-13

DMC2710UVT-7
DMC2710UVT-13

DM(C3401LDW-7 /
DMC3401LDW-13

DMC3401LDW-7 /
DMC3401LDW-13

DFNO606H4-3 SOT23 TSOT26 PowerDI5060-8 TSOT26 TS0T26 SOT363 SOT363
0.62*0.62*0.4 2.9*2.4*1.025mm 2.8%2.9%0.92 5.15"6.15*1.0 2.8%2.9%0.92 2.8*2.9*0.92 2.15%2.1*1.0 2.15*2.1*1.0
DF30N20AE+DF30N20AE
AL841BXX+DF45P30AE(MLM)/ AL841BXX+DF45P30AE(MLM)/
DF46N20AE DF31P20A/ (MLMm)/ DF45N20AE+DFA5P20AE/
DF37N20AE-BN DF28P20A /DF28P20A-BN MOSWFAL841BXX-BN+ MOSWFAL841BXX-BN+
DF46N20AE-BN DF31P20A-BN DFBONZOA:;\‘B:\IF-;E;SUNZDAE- DF45N20AE-BN+DF45P20AE-BN DFA5P30AE-BN(Full mask) DF45P30AE-BN(Full mask)

0.23*0.23*0.105

0.4* 0.35 *0.105mm

1.16*0.96*0.158

2.7*1.6*0.105

1.07*0.67*0.158 +
1.07*0.67*0.158

0.4%0.4*0.158

0.4%0.4*0.158 + 0.4*0.4%0.158

0.4*0.4*0.158 + 0.4*0.4*0.158

Trench MOSFET Trench MOSFET trench MOS Trench MOS trench MOS trench MOS Trench MOSFET Trench MOSFET
SFAB-2/SH SFAB-2/Shanghai SFAB-2/SH SFAB-2/SH SFAB-2/SH SFAB-2/SH \S’:gf';'/ds/ h:wha: ;:f;zgh;:m;‘a;
8inch 8inch 8inch 8inch 8inch 8inch 8inch 8inch
Al-Cu AlCu AlCu Al-Cu AlCu AlCu Alcu AlCu
1/4um 1/4um 1/4um 1/ 4um 1/4um 1/4um 1/4um 1/4um
2 1 1 2 1 2 2 2
Au Ti/Au Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Au Ti/Au TilAu
4.5KA 0.5KA/5KA 1KA/3KA/10KA 1KA/3KA/10KA 1.3KA/4KA/15KA 0.5KA/5KA 0.5KA/5KA 0.5KA/5KA
Oxide Oxide Oxide Oxide Oxide Oxide Oxide Oxide

TEOS 3K+SiN 7K

TEOS oxide 3K/SIN 7K

TEOS oxide 3K/SIN 7K

TEOS 3K+SiN 7K

TEOS oxide 3K/SIN 7K

TEOS oxide 3K/SIN 7K

TEOS oxide 1.6KA / SIN 3.8K

TEOS oxide 1.6KA / SIN 3.8K

7 7 B 6 7 7 7 7
Single Single 1 1 2 2 2 2
EPOXY Eutectic EPOXY Soft-Solder EPOXY EPOXY EUTECTIC EUTECTIC
QMI519/ HENKEL NA 84-1LMISR4 / ABLESTIK Pb92.5Sn5Ag2.5/ HERAEUS 84-1LMISR4 / ABLESTIK 90055/ Yizbond NA NA
i Cu/Heareus/NBKQ/HERAEU i i
(i) Cu/TANAKA Copper wire / Tanaka/Heraeus Copper wire / TANAKA PdCu / Nippon Relanci FeEhiD

Heraeus/TANAKA/NBKQ

S_+ Al Ribbon/SPM

/ HeeSung/Nippon

1 HeeSung/Nippon

Thermo sonic

Thermosonic

Thermo sonic

Gate: Thermo sonic
Source: Cold sonic

Thermo sonic

Thermo sonic

Thremo sonic

Thremo sonic

Thermo sonic

Thermosonic

Thermo sonic

Gate: Thermosonic
Source: Coldsonic

Thermo sonic

Thermo sonic

Thremo sonic

Thremo sonic

Gate: 1 wire Gate: 1 wire Gate: 1 wire Gate: 1 Cu wire; Die1/Die2: Gate: 1 wire/die Gate: 1 wire/die Gate: 1 wire / die Gate: 1 wire / die
Source: 1 wire Source: 1 wire Source: 6 wires Source: 2 Al Ribbon Source: 4 wires/die Source: 1 wire/die Source: 1 wire / die Source: 1 wire / die
135°C 125°C 120°C 135°C 120°C 120°C 125°C 125°C
PPF Plate 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed
PPF Plate Copper Plating Bare Copper Bare Copper Silver Spot Plate Silver Spot Plate Silver Spot Plate Bare Copper
) ; ; Gate: 1.7mil Cu wire; . " . ’
0.8mil 1.0mil 1.7mil " " 1.7mil 1.0mil 1.0mil 1.0mil
Source: 30*4mil*2_Ribbon
SLP0606P3 SOT-23 C Type TS0T23-6 C Power5060-8L X TS0T23-6 B TSOT23-6 U SOT-363G SOT-363K
EFTEC64T-HH Alloy42 CDA194 A194FH CDA194 CDA194 Alloy 42 Alloy 42
MHT/PBE SHE NBKQ/SHE ASM NBKQ NBKQ/SHE QPL/ PBE/ MHT/ NBKQ SID/SHE
EME-G770HCD GR640HV-L1 CEL-1700HF40SK-D3 EME-G700LA CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1702HF9SK
SUMITOMO HENKEL HITACHI SUMITOMO HITACHI HITACHI HITACHI HITACHI
Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes
SAT/Shanghai CAT/Chengdu CAT/Chengdu SAT / Shanghai CAT/Chengdu SAT/SH SAT / Shanghai CAT / Chengdu
SAT/Shanghai CAT/Chengdu CAT/Chengdu SAT / Shanghai CAT/Chengdu SAT/SH SAT / Shanghai CAT / Chengdu
150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C
N/A NA NA 1.7°C/W NA NA N/A N/A
148°C/W 184°C/W 78°C/W 45°C/W 78°C/W 152°C/W 301C/W 301C/W
Yes Yes Yes Yes Yes Yes Yes Yes
18062501 19050301 18071805 19050608 18041706 18110702 18091703 18091703
Results Results Results. Results Results. Results Results. Results Results.
X =Test Needed X =Test Needed X =Test Needed X = Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass Pass
Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass Pass






Certificate of Design, Construction & Qualification

Description: To qualify SFAB wafer for N5000 series

Category Qual Device 1 Qual Device 2 Qual Device 3 QBS Source Device 1 QBS Source Device 2
Product Part Number BZT52C3V0S BZX84C5V6 BZT152C51Q MMBZ5259BTS MMBZ5259BT
Assembly Package Type SOD-323 SOT-23 SOD-123 SOT-363 SOT-523
Assembly Package Size 2.5%1.3*1.1 2.9%2.4*1.05 3.65*1.55*1.05 2.15%2.1*1.05mm 1.6*1.6*0.8mm
Wafer Die Name(s) 75030-FZ004 25056-FZ005 75510-FZ002 73390-FZ002 73390-FZ002
Wafer Die Size (W/L/Thickness) - After Saw 0.35%0.35%0.216mm 0.35%0.35%0.216mm 0.41*0.41*0.216mm 0.41*0.41*0.216mm 0.41*0.41*0.216mm
Wafer Die Process / Technology zener diode zener diode zener diode zener diode zener diode
Wafer Wafer FAB/ Location SFAB1/Shanghai SFAB1/Shanghai SFAB1/Shanghai SFAB1/Shanghai SFAB1/Shanghai
Wafer Wafer Diameter 6inch 6inch 6.inch 6inch 6.inch
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 2um 2um 2um 2um 2um
Wafer Number of Poly Layers 1 0 0 0 0
Wafer Back Metal Type (All Layers) NiVAu NiVAu NiVAuU NiVAuU NiVAu
Wafer Back Metal Thickness (All Layers) 125A+/_25A - 5,150A+/-500A 125A+/_25A - 5,150A+/-500A 125A+/_25A - 5,150A+/-500A 125A+/_25A - 5,150A+/-500A 125A+/_25A - 5,150A+/-500A
Wafer Die Conforming Coating (Passivation) Si02 Si02 Si02 Si02 Si02
Wafer Die passivation thickness range 17,000A - 20,000A 6,000A - 9,000A 6,000A - 9,000A 6,000A - 9,000A 6,000A - 9,000A
Wafer No of masks Steps 4 4 4 4 4
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 3 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic
Assembly Die Attach Material/ Supplier N/A N/A N/A N/A N/A
Assembly Bond Wire/Clip Bond Material/ Supplier Cu Cu Au Au Au
Assembly Bond Type (at Die) thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic
Assembly Bond Type (at LF) thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic
Assembly No. of bond over active area 1 1 1 3 1
Assembly Glass Transistion Temp 165°C 165°C 165°C 120°C 120°C
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Header plating (Die Land Area) Ag Ag Ag Ag Ag
Assembly Wire Diameter 1.0mil 1.0mil 0.7mil 0.7mil 0.7mil
Assembly Leadframe Type SOD-323A SOT-23A SOD-123 SOT-363G SOD-523A
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Lead Frame Manufacturer MHT MHT MHT MHT MHT
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3
Assembly Mold Compound Material Manufacturer HITACHI HITACHI HITACHI HITACHI HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/Shanghai, China SAT/Shanghai SAT/Shanghai SAT/Shanghai, China SAT/Shanghai, China
Assembly Test Site/ Location SAT/Shanghai, China SAT/Shanghai SAT/Shanghai SAT/Shanghai, China SAT/Shanghai, China
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 625°C/W 417°C/W 338°C/W 625°C/W 833°C/W
Product DataSheet DS30093 DS18001 DS18004 DS30184 DS30267
Product Qual Plan Number 19022201 19022201 19022201 18010414 18010414
— — — — — —
Reliability and Characterization Testing
#in Acce.pt on
AEC- " . o t Falleld / £ _ Results _ Results _ d Results _ d Results _ d Results
Q101 Test Test Conditions Duration / Limits S.amp e # of Lots X = Test Needed pass/Fail X = Test Needed pass/Fail X = Test Needed pass/Fail X = Test Neede: Pass/Fail X = Test Needed Pass/Fail
Size per
(D) |.
ot
Bake 125C 24 Hrs SMD only, X PASS X PASS X PASS X Pass X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X PASS X PASS X PASS X Pass X Pass
IR reflow 260C 3 cycles 8,9 &10 X PASS X PASS X PASS X Pass X Pass
All qualification parts submitted for
3 |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X PASS X PASS X PASS X Pass X Pass
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC& | Operating Range, Per Data Sheet 0/25 3 wafer lots X PASS X PASS X PASS X Pass X Pass
VERIFICATION (PV) DC accross data sheet temperature range (AC, DC)
st . MIL-STD-750-1, M1038 Condition B (Zeners), at 168 Hrs 0/77 X PASS X PASS X PASS X Pass X Pass
eady State Operational
5c (Zeners Only) rated IZ max, TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X Pass X Pass
and after SSOP as a minimum. 1000 Hrs 0/77 X PASS X PASS X PASS X Pass X Pass
168 Cycles 0/77 X PASS X PASS X PASS X Pass X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X PASS X PASS X PASS X Pass X Pass
1000 Cycles 0/77 X PASS X PASS X PASS X Pass X Pass
7b | Wire Bond Integrity MIL-STD-750, Method 2037 (For bonding of 500 Hrs o/5 3 Assembly lots X PASS X PASS X PASS X Pass X Pass
dissimilar metals, eg: Au/Al)
—121° X
8 (alt) PCT/AC Ta=121°C 15PS|GA11000;A’RH' PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X Pass X Pass
9 HAST Ta=130C, 85%RH 33'32?13080% Bias; PER JESD22- 96 Hrs /77 3 wafer lots X PASS X PASS X PASS X Pass X Pass
2520 Cycles 0/77 X PASS X PASS X PASS X Pass X Pass
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X PASS X PASS X PASS X Pass X Pass
15000 Cycles 0/77 X PASS X PASS X PASS X Pass X Pass
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X Pass X Pass
11 ESD CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X Pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X PASS X PASS X PASS X Pass X Pass
Package Physical .
13 ) | JESD22-B100 Package Outline 0/30 1 Assembly lot X PASS X PASS X PASS X Pass X Pass
Dimemsions (PD)
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X PASS X PASS X PASS X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X PASS X PASS X PASS X Pass X Pass
22 THERMAL(::)SBTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS X PASS X PASS X Pass X Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X PASS X PASS X PASS X Pass X Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X PASS X PASS X PASS X Pass X Pass
25 Die Shear MIL.STD-750 (2017) Cpk>1.66 0/5 L Assembly lot X PASS X PASS X PASS X Pass X Pass
Summary: Luping Li 2019/03/19
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Description: Qualification of Plating&BGBM site for MOSFET Products

Category Qual Device 1 Qual Device 2-1 Qual Device 2-2 Qual Device 2-3 Qual Device 3 Qual Device 4-1 Qual Device 4-2 Qual Device 4-3
Product Part Number DMN1002UCA6-7 DMN1002UCA6-7 DMN1002UCA6-7 DMN1002UCA6-7 DMN1003UCA6-7 DMN1003UCA6-7 DMN1003UCA6-7 DMN1003UCA6-7
Assembly Package X4-DSN3118-6 X4-DSN3118-6 X4-DSN3118-6 X4-DSN3118-6 X3-DSN3518-6 X3-DSN3518-6 X3-DSN3518-6 X3-DSN3518-6
Assembly Package Type WLCSP WLCSP WLCSP WLCSP WLCSP WLCSP WLCSP WLCSP
Wafer Die Name(s) MOSWFSEDWN-2E MOSWFSEDWN-2EC MOSWFSEDWN-2EC MOSWFSEDWN-2EC MOSWFSEDNX-1C MOSWFSEDNX-1CC MOSWFSEDNX-1CC MOSWFSEDNX-1CC
Wafer Die Size (W/L/Thickness) 3.09*1.81*0.11mm 3.09*1.81*0.11mm 3.09*1.81*0.11mm 3.09*1.81*0.11mm 3.58*1.81*0.21mm 3.58*1.81*0.21mm 3.58*1.81*0.21mm 3.58*1.81*0.21mm
Wafer Die Process / Technology NTRMOS NTRMOS NTRMOS NTRMOS NTRMOS NTRMOS NTRMOS NTRMOS
Wafer Wafer FAB/ Location PSMC/Taiwan PSMC/Taiwan PSMC/Taiwan PSMC/Taiwan PSMC/Taiwan PSMC/Taiwan PSMC/Taiwan PSMC/Taiwan
Wafer Wafer Diameter 8inch 8inch 8inch 8inch 8inch 8inch 8inch 8inch
Wafer Wafer Thickness 110um 110um 110um 110um 200um 200um 200um 200um
Wafer Front Metal Type AlCu AICu AlCu AICu AlCu AICu AlCu AICu
Wafer Front Metal Layer Number/ Thickness 1/4um 1/4um 1/4um 1/4um 1/4um 1/4um 1/4um 1/4um
Wafer Number of Poly Layers 2 2 2 2 2 2 2 2
Wafer Die Conforming Coating (Passivation) SIN + Polyimide SIN + Polyimide SIN + Polyimide SIN + Polyimide SIN + Polyimide SIN + Polyimide SIN + Polyimide SIN + Polyimide
Wafer Die passivation thickness range Polyimide 4um Polyimide 4um Polyimide 4um Polyimide 4um Polyimide 4um Polyimide 4um Polyimide 4um Polyimide 4um
Wafer No of masks Steps 7 7 7 7 7 7 7 7
Gate pad:250umx 250um Gate pad:250umx 250um Gate pad:250umx 250um Gate pad:250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um
Wafer Passivation opening Source pad:1005umx 350 Source pad:1005umx 350 Source pad:1005umx 350 Source pad:1005umx 350 Source pad : 1250umx Source pad : 1250umx Source pad : 1250umx Source pad : 1250umx
um um um um 250um 250um 250um 250um
Assembly Die Quantity (eg. Die per package) 1 1 1 1 1 1 1 1
Assembly UBM material/ Supplier/ Location Ni/Au, CAT Ni/Au, CAT Ni/Au, CAT Ni/Au, CAT Ni/Au , CAT Ni/Au , CAT Ni/Au , CAT Ni/Au , CAT
Gate pad:250umx 250um Gate pad:250umx 250um Gate pad:250umx 250um Gate pad:250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um
Assembly UBM Size Source pad:1005umx 350 Source pad:1005umx 350 Source pad:1005umx 350 Source pad:1005umx 350 Source pad : 1250umx Source pad : 1250umx Source pad : 1250umx Source pad : 1250umx
um um um um 250um 250um 250um 250um
Assembly Plating /Ball Bump material type same as UBM same as UBM same as UBM same as UBM same as UBM same as UBM same as UBM same as UBM
Assembly Plating /Bump height 1.5/0.05um 1.5/0.05um 1.5/0.05um 1.5/0.05um 1.5/0.05um 1.5/0.05um 1.5/0.05um 1.5/0.05um
Assembly No. of Bumps per die 6 6 6 6 6 6 6 6
Assembly Array pitch 325um 325um 325um 325um 500um / 1000um 500um / 1000um 500um / 1000um 500um / 1000um
Gate pad:250umx 250um Gate pad:250umx 250um Gate pad:250umx 250um Gate pad:250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um Gate pad : 250umx 250um
Assembly Bump shape dimension Source pad:1005umx 350 Source pad:1005umx 350 Source pad:1005umx 350 Source pad:1005umx 350 Source pad : 1250umx Source pad : 1250umx Source pad : 1250umx Source pad : 1250umx
um um um um 250um 250um 250um 250um
Assembly Overall Package Height 110um 110um 110um 110um 210um 210um 210um 210um
Assembly Assembly Site/ Location CAT / China CAT / China CAT / China CAT / China CAT / China CAT / China CAT / China CAT / China
Assembly Test Site/ Location CAT / China CAT / China CAT / China CAT / China CAT / China CAT / China CAT / China CAT / China
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 50.7 °C/W 50.7 °C/W 50.7 °C/W 50.7 °C/W 46.8°C/W 46.8°C/W 46.8°C/W 46.8°C/W
Product DataSheet DS39839 DS39839 DS39839 DS39839 DS39389 DS39389 DS39389 DS39389
Product Quﬁn Number 19052102 19052102 19052102 19052102 19052102 19052102 19052102 19052102
Realibility and Characterization Testing
#in Accept on #I
AEC- L . — Failed/ Results Results Results Results Results Results Results Results
o101 Test Test Conditions Duration / Limits e # of Lots X = Test Needed pass/Fail X = Test Needed pass/Fail X = Test Needed Pass/Fail X = Test Needed pass/Fail X = Test Needed Pass/Fail X = Test Needed pass/Fail X = Test Needed Pass/Fail X = Test Needed pass/Fail
(D) Size per Lot|
Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 &ilailtiosifé Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 8,9&10 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
3 \EIXSTUEARLN(AI‘S;/) MIL-STD-750 METHOD 2071 PER SPEC Al q”a"f'ca"o?eg;:; submited for X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
PARAMETRIC Test all parameters per Data Sheet Operating Range, Per Data
4 VERIFICATION inlcuding AC & DC accross data sheet Sheet ! 0/25 3 wafer Lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
(PV) temperature range
o . 168 Hrs o177 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
5 HTRB Ta=150C or M’“);TB'_ ;’5"0’_100%' PER MIL- 500 Hrs 077 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs o177 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
HTGB (Gated . ] 168 Hrs o177 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
6 Devices only) 150°C or Max Tj, Vg=100%, PER JESD22 A 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs o177 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles o177 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
7 TC la=-55C to 150C or Max Tj, PER JESD22A-1( 500 Cycles 0/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
—1300
8 UHAST 2152)_&1?2 fgr/?::g"r’:;'ﬁ2ﬁ:—';,sEf;rJ§|Se§;;Alffé 96 Hrs o/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
9 HAST Ta=130C, 85%RH 33.3 psia 80% Bias 96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10 10L MIL-STD-750 Method 1037 (N/A for TVS) 7560 Cycles 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Package Physical . . . . .
13 Dimemsions (PD) JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass same as Qual Device 2-1 same as Qual Device 2-1 X Pass X Pass same as Qual Device 4-1 same as Qual Device 4-1
RESISTANCE TO|
20 SOLDER HEAT JESD22 B-106 (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
(RSH)
21 Solderability ;grsatge':rﬁhagiﬁg?ss&e&ﬁéggc_’zg;?;:;g 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
THERMAL
22 RESISTANCE | JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
(R)
Summary:
Submiited By: Johnson

Approved By:

Frank Chen, 5/4/2020






Certificate of Design, Construction & Qualification

Category Qual Device 1 QBS Source Device GBS Source Device 2 GBS Source Device 3 GBS Source Device & ‘QBS Source Device 5 GBS Source Device 6
2N7002AQ7/ 2N7002A0-7/ 2N7002A0-7/ DMN65D8LOWQ.7 DMIN6SDBLOWQ-7. DMN65D8LOWQ.7.
s 74
Product art Number DMNEOLWK-7-85 2N7002A0-13 2N7002A0-13 2N7002A0-13 DMN6SDLDOWQ-13 DMNG5DELDWQ-13 DMN6SDBLDOWQ-13
Assembly Package Type 501323 50123 s0T-23 s0T-23 S0T-363 501363 S0T-363
Assembly Package Size 2.10°2.15°1.05 25°2.4%1.05 2.5%2.4°1.05 2.5%2.4°1.05 2.15%2.1°1.05 215%2.1°1.05 2.15%2.1°1.05
Wafer Die Name(s) ON149G2 ON149G2 ON145G2 ON149G2 ON149G2 ON149G2 ON149G2
Wafer Die Size (W/L/Thickness) - After Saw 0.3370.33%0.158mm 0.3370.33%0.158mm 0.3370.33°0.158mm 0.3370.33°0.158mm 0.3370.33°0.158mm 0.3370.33%0.158mm 0.3370.33°0.158mm
Wafer Die Process / Technology Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET
Wafer Wafer FAB/ Location HHGRACE/shanghat HHGRACE/shangh HHGRACE/shangh HHGRACE/shangh HHGRACE/shangh RACE/shangh HHGRACE/shangh
Wafer Wafer Diameter Binch inch 8inch 8 inch 8 inch 8inch 8 inch
Wafer Front Metal Type Alcu Alcu AlCu AlCu AlCu Alcu AlCu
Wafer Front Metal Layer Number/ Thickness 3.5um 3.5um 3.5um 3.5um 3.5um 3.5um 3.5um
Wafer Number of Poly Layers 2 2 2 2 2 2 2
Wafer Back Metal Type (All Layers) Ti/Au Ti/Au Ti/Au Ti/Au Ti/Au Ti/Au Ti/Au
Wafer Back Metal Thickness (All Layers] O.IKA/SKA O.IKA/SKA O0.1KA/SKA O.1KA/SKA O.1KA/SKA 0.1KA/SKA O.1KA/SKA
Wafer Die Conforming Coating (Passivation] Oxide: Oxide: Oxide Oxide Oxide Oxide: Oxide
Wafer Die passivation thickness range SION 10000A SION 10000A SION 10000 SION 10000A PE-SION 10000A PE-SION 10000A PE-SION 10000A
Wafer No of masks Steps 7 7 7 7 7 7 7
Assembly Die quantity per package (e.g. single or dual dies Single Single Single Single Dual Dual Dual
Assembly Die Attach Method (DB Type Eutectic EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier PdCu/HEESUNG PdCu/HEESUNG PACu/HEESUNG PACu/HEESUNG PdCu / HEESUNG PdCu / HEESUNG PdCu / HEESUNG
Assembly Bond Type (at Die] Ball Bond Ball Bond Ball Bond Ball Bond Ball Bond Ball Bond Ball Bond
Assembly Bond Type (at LF) Stitch Bonc Stitch Bonc titch Bond titch Bon titch Bong Stitch Bonc titch Bon
nssembi No. of bond over active area Gate: 1 PdCu wire Gate: 1 PdCu wire Gate: 1 PdCu wire Gate: 1 PdCu wire Gate: 1 PdCu wire Gate: 1 PdCu wire Gate: 1 PdCu wire
J : Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire
Assembly Glass Transistion Temp 125°C 125°C 125°C 125°C 125°C 125°C 125°C
Assembly Terminal Finish (Plating) Material Pure Sn Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin
Assembly Header plating (Die Land Area] Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper
Assembly Wire Diameter 1.0mil Omil omil omil 0.8mil 0.8mil 0.8mil
Assembly Leadframe Type SOT-3236 SOT23 C TYPE 27ROW SOT23 C TYPE 27ROW SOT23 C TYPE 27ROW SOT363 KTYPE SOT363 K TYPE SOT363 KTYPE
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Lead Frame MHT SHEC/NBKQ. SHEC/NBKQ. SHEC/NBKQ. SDI/NBKQ SDI/NBKQ SDI/NBKQ
Assembly Molding Compound Type CEL-1702HF9 SK GRO4OHV-LL GR64OHV-L1 GR64OHV-L1 CEL-1702HFOSK CEL-1702HF95K CEL1702HFOSK
Assembly Mold Compound Material Sumitomo HENKEL HENKEL HENKEL HITACHI HITACHI HITACHI
Assembly Green Compound (Yes/Noj Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No] Ves Ves Yes Yes Yes Ves Yes
Assembly Assembly Site/ Locatior CAT/ Chengdu CAT/ Chengdu CAT/ Chengdu CAT/ Chengdu CAT/ Chengdu CAT/ Chengdu CAT/ Chengdu
Assembly Test Site/ Location CAT/ Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case] NA 91°c/W. Src/w SrC/W BYCW 1BYC/W 1YW
Product Max Thermal resistance Junc (amibent] 625°C/W. 348°C/W 348°C/W 348°C/W 435°C/W 435°C/W 435°C/W
Product Datasheet D535467 0537722 Ds37722 Ds37722 Ds37778 0537778 Ds37778
Product Qual Plan Number 20031001 19091003 19091003 19091003 19091003 19091003 19091003
Reliability and Characterization Testing
#in Accept on #
AEC- Failed/ Results Results Results Results Results Results Results
o Test Test Conditions Duration / Limits . #of Lots X=Test Needed ey X=Test Needed ey X=Test Needed Gl X=Test Needed Gl X=Test Needed ey X=Test Needed ] X=Test Needed Gl
(D) per Lot
Bake 125C 24 tirs SMD only, QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
2 [ mst1 P Soak 85C, 85% RH 168Hrs for Test #7,| 3 Assembly lots** QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles , QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
All qualification parts subrmitted for
3 [EXTERNAL VISUAL (EV) MILSTD-750 METHOD 2071 PER SPEC 4 w;mg QBS to QBS Source Device 18283848586 X pass X Pass X Pass X Pass X Pass X Pass
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC | Operating Range, Per Data Sheet )
4 | VERIFICATION (PV) - NO 0/25 3 wafer lots** The same as QBS Source Device 1 X Pass X pass X pass X pass X pass X pass
accross data sheet temperature range (AC, DC)
168 Hrs 0/77 QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
HTRB-1x Ta=150°C or Max Tj, Vd=100%*, PER MIL-STD-750-1 500 Hrs /77 3 wafer lots** QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs*** /77 QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
oI HTR Cross. | PO HTRB for it qual of new die/package o
S tion family/technology ((required to qualify Cu/coated Cu post 1000 Hrs on 3 wafer lots X pass X pass X pass X pass X pass X pass
5 wire for
=150 -100%" IL-STD-750-
HTRB-2x Te=150°C or Max TJ, Vd=100%", PER MIL-5T0-750-4 2000 Hrs 0/76 3 wafer lots X Pass X Pass X Pass X Pass X pass X Pass
(required to qualify Cu/coated Cu wire for Automotive)
2x HTRB Cross- | _Post-2 HTRB f T qual of
Post-2x HTR Cross o5t 2X HTR for ntal ual of new diefpackage or post 2000 Hrs on 3 wafer lots X pass X pass X pass X pass X pass X pass
section family/technolog,
1768 (Gated Devices 168 Hrs 0/77 GBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
oy e Ta=150°C or Max Tj, Vg=100%*, PER JESD22 A-108 500 Hrs /77 3 wafer lots** GBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
v 1000 Hrs*** /77 QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
oot DX FTGB Crae. | POSt1x HTGB for nitial qual of new die/package or
et family/technology (required to qualify Cu/coated Cu post 1000 Hrs on 3 wafer lots X pass pass pass pass X pass pass
6 wire for Automotive]
HTGB-2x Te=150°C or Max ), Vg-100%", PER JESD22 A 108 2000 Hrs 0/76 3 wafer lots X Pass X Pass X Pass X Pass X pass X Pass
(required to qualify Cu/coated Cu wire for Automotive)
2 T . X HTGB 1 7 i
Post:2x HTGB Cross: | Post-2x HTGE for initial qual of new die/package or post 2000 Hrs on 3 wafer lots X pass X pass X pass X pass X pass X pass
section family/technology
c Ta=-55C to Max Tj, PER JESD22A-104 400 Cycles /77 3 Assembly lots Pass pass pass Pass pass pass
168 Cycles /77 GBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
T ax Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots** QBS to OBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles*** /77 QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
post-1xTCCsam | CAM POstrIX stress (required to qualify Cu/coated Cul post 1000 Cycles 0/220r 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass
, wire for Automotive] marked 11
Post-1xTC Ball + Post-1x TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X Pass Pass Pass Pass X Pass Pass
Stitch/Wedge pull
Post.-1x TC Ball Shear Post-Lx TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots Pass X Pass X Pass X Pass Pass X Pass
Post-Ix T 7 i
Post-1xTC Cross-section | oSt X TCfor nitil qual of new die/package or post 1000 Cycles on 3 Assembly lots X pass X pass X pass X pass X pass X pass
family/technology
125C TEST after TC, followed by
TC Hot Test (for "
7a VosFEny. JESD22 A-104, Appendix & decap and wire pull from 5 devices | 0/77 3 Assembly lots’ X pass X pass X pass X pass X pass X pass
with bond wire sizes < Smil
7b Wire Bond Integrity® | "-"STD750, Method 2037 (For bonding of dissimilar 500 Hrs ofs 3 Assembly lots** X Pass X Pass X Pass X Pass X Pass X Pass
metals, eg: Au/Al)
=121°C 1P %RH; PER -
8 alt) PCT/AC Tas1217C 15 sws:(:);n  PER JESD22 9 Hrs o/77 3 Assembly lots** QBS to QBS Source Device 18283848586 X pass X pass X pass X pass X pass X pass
HAST-1x forne s 3;;‘::0% e e 96 Hrs o717 3 wafer lots** QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X pass X Pass
CSAM post-1X stress (required to qualify Cu/coated Cul 0/220r
Post-Lx HAST CSAM post 96 Hrs 3 wafer lots X pass X pass X pass X pass X pass X pass
wire for Automoltive); can skip if performing to 2x marked 11
Post-Lx HAST Ball + Post-1x HAST (Max 30 wires/balls) post 96 Hrs 03 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-Lx HAST Ball Shear Post-1x HAST (Max 30 wires/balls] post 96 Hrs 03 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
Post-Lx HAST Cross. | _Post-Ix HAST for inital qual of new die/package or p0st 96 Hrs on - ater lots b s M s M s M s b s M s
5 section family/technology
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
HAST-2x A110 {required to qualify Cu/coated Cu wire for 192 Hrs /70 3 wafer lots X pass X pass X pass X pass X pass X pass
Post-2x HAST Csam | CSAM post-2X stress (required to qualify Cu/coated Cu post 192 Hrs 0/220r 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
wire for Automotive] marked 11
Post-2x HA:
ost-2x HAST Ball © Post-2x HAST (Max 30 wires/balls) post 192 Hrs /3 3 wafer lots X Pass X pass X pass X pass X pass X pass
Stitch/Wedge pull
Post-2x HAST Ball Shear Post-2x HAST (Max 30 wires/balls] post 162 Hrs o3 3 waferlots X Pass X Pass X Pass X Pass X Pass X Pass
Post-2x HA: - 7 i
05t-2C HAST Cross- | Post-2x HAST for inital qual of new die/package or post 192 Hrs on S vaterlots " rass . rass . s . s N s . rass
section family/technolog,
2520 Cycles /77 QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
10L-1x MIL'STD-750 Method 1037 (Not required for TVS) 7560 Cycles /77 3 wafer lots** QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
0 15000 Cycles™* /77 QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
10L-2x MILSTD 750 Method 1037 [Not required for TVS) 30000 Cycles o/77 3 wafer lots X pass pass pass pass X pass pass
(required to qualify Cu/coated Cu wire for Automotive) ¥
n JE— HEM___(AEC-Q101-001) PER DATA SHEET (NY requires 1kV) | __0/30 Twaferlot The same as QBS Source Device 1 X Pass X Pass X Pass X Pass X Pass X Pass
COM___(AEC-Q101-005) PER DATA SHEET (NY requires 250V)] _0/30 T wafer ot The same as QBS Source Device 1 X Pass X Pass X Pass X Pass X Pass X Pass
f7) DPA 'AEC Q101-004 SEC.4 /2 T Assembly lot GBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
Package Physical 0/30; T Assembly lot;
- i 2
13 Dimermsiont 7D) JESD22-B100 Package Outline 0/5 o Y | 3 Assemmbly ots for y | Q85 10 QBS Source Device 18263848586 X pass X pass X pass X pass X ass X pass
20 RES‘ST:S:TE(Ej)GLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X pass X Pass
Assembly |
2 Solderability J-5TD-002; JESD22B102 (245C 40/55) 5 Seconds ono; L Assembly lot; Q8BS to QBS Source Device 18283848586 X Pass X pass X pass X pass X pass X pass
0/5 for NY | 3 Assembly lots for NY
2y | THERMALRESISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly ot QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X Pass X Pass
(TR) 3 Assembly lots for NY
1 Assembly lot;
23 | Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B1168) Cpko1.66 0/ min of 5 QBS to QBS Source Device 18283848586 X pass X pass X pass X pass X pass X pass
3 Assembly lots for NY
T Assembly lot;
2 BOND SHEAR AEC-Q101-003 Cplo1.66 0/ min of 5 QBS to QBS Source Device 18283848586 X Pass X Pass X Pass X Pass X pass X Pass
3 Assembly lots for NY
1 Assembly lot;
2 Die Shear MILSTD-750 (2017) Cpko1.66 o/s QBS to QBS Source Device 18283848586 X pass X pass X pass X pass X pass X pass
3 Assembly lots for NY
Pre- & Post process change
27 Dielectric Integrity AEC-Q101-004 Section 3 comparison for Power MOS & IGBT | 0/5 1 The same as QBS Source Device 1 X pass X pass X pass X pass X pass X pass
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Certificate of Design, Construction & Qualification

Category Qual Device 1
Product Part Number DMNG6013LFG-7
Assembly Package Type PowerDI3333-8L
Assembly Package Size 3.3*3.3*0.8mm
Wafer Die Name(s) AL910FXX
Wafer Die Size (W/L/Thickness) - After Saw 2.7*1.6*0.105mm
Wafer Die Process / Technology Trench
Wafer Wafer FAB/ Location VIS
Wafer Wafer Diameter 200mm
Wafer Front Metal Type AlCu
Wafer Front Metal Layer Number/ Thickness 1/4um
Wafer Number of Poly Layers 1
Wafer Back Metal Type (All Layers) Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers) Ti/Ni/Ag 1.3KA/4KA/15KA
Wafer Die Conforming Coating (Passivation) Oxide
Wafer Die passivation thickness range TEOS Oxide 1.6K/SIN3.8K
Wafer No of masks Steps 6
Assembly Die quantity per package (e.g. single or dual dies! single
Assembly Die Attach Method (DB Epoxy/Solder Type) Epoxy
Assembly Die Attach Material/ Supplier 84-1LMISR4 / Ablestik
Assembly Bond Wire/Clip Bond Material/ Supplier Cu/TANAKA
Assembly Bond Type (at Die) Thermo sonic
Assembly Bond Type (at LF) Thermo sonic
Assembly No. of bond over active area 15
Assembly Glass Transistion Temp 135°C
Assembly Terminal Finish (Plating) Material NiPdAu plating
Assembly Header plating (Die Land Area) NiPdAu plating
Assembly Wire Diameter 1.7mil
Assembly Leadframe Type PowerDI3333-8L E
Assembly Leadframe Material C7025HH
Assembly Lead Frame Manufacturer CWTC/MHT
Assembly Molding Compound Type EME-G770HCD
Assembly Mold Compound Material Manufacturer SUMITOMO
Assembly Green Compound (Yes/No) YES
Assembly Lead-Free (Yes/No) YES
Assembly Assembly Site/ Location CAT / Chengdu
Assembly Test Site/ Location CAT / Chengdu
Product Max Junction Temp 150°C
Product Max Thermal resistance Junc (case) 6.7
Product Max Thermal resistance Junc (amibent) 60/123 °C/W
Product DataSheet DS36958
Product C-lual Plan Number 18050808
Reliability and Characterization Testing
#in Accept on
AEC- . ) . # Failed/ Results
Q101 Test Test Conditions Duration / Limits o # of Lots X = Test Needed pass/Fail
(D) Size per Lo
Bake 125C 24 Hrs SMD only, X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X Pass
IR reflow 260C 3 cycles 8,9& 10 X Pass
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X Pass
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC | Operating Range, Per Data Sheet
4 0/25 3 wafer lots X Pass
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
168 Hrs 0/77 X Pass
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X Pass
1000 Hrs 0/77 X Pass
. 168 Hrs 0/77 X Pass
6 HTGB (Gjrt]i:j) Devices Ta=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs 0/77 3 wafer lots X Pass
1000 Hrs 0/77 X Pass
168 Cycles 0/77 X Pass
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass
1000 Cycles 0/77 X Pass
125C TEST after TC, followed by
7a |TCHot Test (for MOSFET) JESD22 A-104, Appendix 6 de.cap ar?d wire puIF fro.m > 0/77 3 Assembly lots X Pass
devices with bond wire sizes <
Smil
7b Wire Bond Integrity MIL-STD-750, Method 2037 (For bonding of dissimilar 500 Hrs 0/5 3 Assembly lots X Pass
metals, eg: Au/Al)
8 PCT/AC Ta=121°C 15PSIG A11oooz% RH; PER JESDZ2- 96 Hrs 0/77 3 Assembly lots X Pass
9 HAST Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots « Pass
A110
2520 Cycles 0/77 X Pass
10 10L MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass
15000 Cycles 0/77 X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass
13 Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass
Dimemsions (PD)
20 RESIST:E;:(L?:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X Pass
22 THERMAL(_IF_{:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot; X Pass
3 As_semblv Iot_s for NY
Summary: Yanming Li 2019-12-19
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