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PRODUCT CHANGE NOTICE PCN-2462 REV 3 —
FINAL UPDATE

Notification Date: Implementation Date: Product Family: Change Type: PCN #:
May 8, 2020 April 11, 2021 Discrete - Wafer Site Transfer, 2462
Automotive Additional Wafer Source,
Additional AT Site

TITLE

Phenitec Wafer Manufacturing Site Change, Additional Wafer Sources, Wafer Diameter Change, Additional
Assembly and Test Site (Automotive)

DESCRIPTION OF CHANGE

REV 3: This update provides a final listing of affected part numbers for which qualification is complete for the
changes listed in the title of the tables below. All applicable qualification reports are attached (embedded in this
file).

For select part numbers, some planned changes previously announced in Rev 1 (Advance Notice) of this PCN will
not be implemented under this PCN. Therefore, some part numbers were either completely removed from this PCN
(Table 0), or are now listed in different tables compared to the initial Rev 1 of this PCN.

This PCN is being issued to notify customers that Diodes’ foundry Phenitec Semiconductor Corporation will transfer
wafer manufacturing from Headquarter ‘HQ Fab’ to ‘1* Fab’ and convert manufacturing for select wafer types
currently already set up at ‘1* Fab’ from 5” to 6” wafer diameter. Both factories are located in Okayama, Japan.
Phenitec’s ‘1% Fab’ has already been a qualified wafer supplier of Diodes for a number of years.

In conjunction with the Phenitec fab site transfer and change in wafer diameter several additional changes will be
implemented on select part humbers to ensure continuity of supply, standardize manufacturing processes, and
enhance manufacturability. This includes the addition of wafer sources and an assembly & test site, and alignment
of wafer fab and assembly bill of material (BOM), i.e. wafer process metal system, mold compound, bond wire
material. Details are outlined below.

Full electrical characterization and high reliability testing has been completed on representative part numbers to
ensure no change to device functionality or electrical specifications in the datasheet. Refer to the attached
qualification report embedded in this file (to view, download this PCN file then open it with a PDF viewer to see the
attached qual report).

Please contact your local Diodes Sales representative for samples availability.
List of changes:

1) Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1® Fab’

2) Change from 5" to 6” wafer diameter at Phenitec ‘1% Fab’

3) Add Diodes internal OFAB (Diodes Zetex Semiconductors Limited) in Oldham, UK as additional wafer
source

4) Add Diodes internal JKFAB (formerly Lite-On Semiconductor Corp. in HsinChu, Taiwan)

5) Change in die size*

6)  Add Diodes internal CAT (Chengdu Assembly & Test) as additional A/T site using PdCu or bare Cu bond
wire
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Affected parts lists and corresponding changes are shown in the tables below.

IMPACT

Continuity of Supply. There will be no change to the Form, Fit or Function of products affected, unless specifically
indicated.

No change in datasheet parameters and product performance.

PRODUCTS AFFECTED

e Table 0: Parts removed from PCN-2462

e Table 1: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1> Fab’

e Table 2: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1% Fab’ and add Diodes internal CAT as
additional A/T site

e Table 3: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1* Fab’ and add Diodes internal JKFAB
(formerly Lite-On Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source

e Table 4: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1* Fab’, add Diodes internal JKFAB
(formerly Lite-On Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source, and Add Diodes
internal CAT as additional A/T site

e Table 5: Change from 5" to 6” wafer diameter at Phenitec ‘1% Fab’
e Table 6: (Removed)
e Table 7: Add Diodes internal OFAB as additional wafer source
e Table 8: Add Diodes internal OFAB as additional wafer source and add Diodes internal CAT as additional
A/T site
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.html
Data Sheet: http://www.diodes.com/catalog
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.
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Table 0 - Parts removed from PCN-2462

MMBZ20VALQ-7-F

ADTA113ZUAQ-7

ADTB123YCQ-7

BAS21Q-13-F

BAV21WSQ-7-F

BAW101Q-7

ACX115EUQ-13R

ADTA123JCAQ-13

ADTC113TCAQ-13

BAS21Q-7-F

BAV23AQ-13-F

MMBD2004SQ-7-F

ACX115EUQ-7R ADTA123JCAQ-7 ADTC113TCAQ-7 BAS21TMQ-13 BAV23AQ-7-F MMBD2004SWQ-7-F
ADA123JUQ-13 ADTA123JUAQ-13 AL5801W6Q-7 BAS21TWQ-7 BAV23CQ-13-F MMBD3004CQ-7-F
ADA123JUQ-7 ADTA123JUAQ-7 ASMCCO0155Q-7 BAS21WQ-7-F BAV23CQ-7-F MMBD3004SQ-13-F
ADC113TUQ-13 ADTB113ZCQ-13 BAS20DWQ-13 BASS521LPQ-7B BAV23SQ-13-F MMBD3004SQ-7-F
ADC113TUQ-7 ADTB113ZCQ-7 BAS20DWQ-7 BAV20WQ-7-F BAV23SQ-7-F MMBZ15VALQ-7-F
ADTA113ZCAQ-13 ADTB122LCQ-13 BAS20Q-13-F BAV21HWFQ-7 BAV3004WQ-7-F MMBZ18VALQ-7-F
ADTA113ZCAQ-7 ADTB122LCQ-7 BAS20Q-7-F BAV21WQ-7-F BAV5004WSQ-7 MMBZ33VALQ-7-F

ADTA113ZUAQ-13

ADTB123YCQ-13

BAS21DWAQ-7

Table 1 - Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1% Fab’

1N4448WSFQ-7 BAV170Q-13-F BZX84B12Q-7-F BZX84C30Q-7-F DFLZ18Q-7 MMBZ27VCLQ-7-F
ASMCCO0217Q-7 BAV170Q-7-F BZX84B13Q-7-F BZX84C33Q-13-F DFLZ20Q-7 MMBZ5255BQ-7-F
BO520LWQ-7-F BAV199DWQ-7-F BZX84B15Q-7-F BZX84C33Q-7-F DFLZ22Q-7 MMBZ5257BQ-7-F
BAS116Q-13-F BAV199Q-13-F BZX84B16Q-7-F BZX84C36Q-13-F DFLZ24Q-7* MMSZ5232BQ-13-F
BAS116Q-7-F BAV199Q-7-F BZX84B18Q-7-F BZX84C36Q-7-F DFLZ27Q-7 MMSZ5232BQ-7-F
BAS40-06Q-13-F BAV199WQ-7 BZX84B20Q-7-F BZX84C43Q-7-F DFLZ30Q-7 MMSZ5233BQ-7-F
BAS40Q-7-F BAW156Q-13-F BZX84B24Q-7-F BZX84C47Q-7-F DFLZ33Q-7 MMSZ5234BQ-7-F
BAS70DW-05Q-7-F BAW156Q-7-F BZX84B27Q-7-F DESDASV3LQ-7 DFLZ36Q-7 MMSZ5246BQ-13-F
BAT54AQ-13 BAW156TQ-7-F BZX84B2V7Q-7-F DFLT16AQ-7 DFLZ39Q-7 MMSZ5246BQ-7-F
BAT54AQ-7-F BZT52C13LPQ-7 BZX84B30Q-7-F DFLT18AQ-7 DFLZ5V1Q-7 MMSZ5248BQ-13-F
BAT54AWQ-7-F BZT52C15LPQ-7 BZX84B33Q-7-F DFLT20AQ-7 DFLZ5V6Q-7 MMSZ5248BQ-7-F
BAT54CQ-13 BZT52C16LPQ-7 BZX84B39Q-7-F DFLT22AQ-7 DFLZ6V2Q-7 MMSZ5250BQ-7-F
BAT54CQ-7-F BZT52C30Q-7-F BZX84B3V0Q-7-F DFLT26AQ-7 DFLZ6V8Q-7 MMSZ5252BQ-7-F
BAT54CWQ-7-F BZT52C30SQ-7-F BZX84B3V3Q-7-F DFLT28AQ-7 DFLZ8V2Q-7 MMSZ5254BQ-13-F
BAT54Q-7-F BZT52C33Q-7-F BZX84B3V9Q-7-F DFLT33AQ-7 MMBT2222AQ-7-F MMSZ5254BQ-7-F
BAT54SDWQ-7-F BZT52C33SQ-7-F BZX84B4V3Q-7-F DFLT36AQ-7 MMBT2907AQ-7-F MMSZ5255BQ-7-F
BAT54SQ-13 BZT52C36Q-7-F BZX84B5V1Q-7-F DFLT40AQ-7 MMBT3904Q-7-F MMSZ5256BQ-7-F
BAT54SQ-7-F BZT52C36SQ-7-F BZX84B5V6Q-13-F DFLTSVOAQ-7 MMBT4401Q-13-F MMSZ5257BQ-7-F

BAT54SWQ-7-F

BZT52C39Q-7-F

MMBTAO05Q-13-F

MMSZ5258BQ-13-F

BAT54WQ-13-F

BZT52C43Q-7-F

MMBTAQ06Q-7-F

MMSZ5258BQ-7-F

BAT54WQ-7-F

BZT52C47Q-7-F

MMBTA92Q-7-F

MMSZ5259BQ-7-F

BAT54WSQ-7-F

BZT52C51Q-7-F

MMBT3906Q-7-F

SDM20U30LPQ-7

BAV116HWFQ-7

BZT52C9V1LPQ-7

MMBZ27VALQ-13-F

SDM20U40Q-13

BAV116WSQ-7

BZX84B11Q-7-F

MMBZ27VALQ-7-F

SDM20U40Q-7

Note: “*” change in die size

DIC-034 R4

BZX84B5V6Q-7-F DFLZ10Q-7

BZX84B6V2Q-7-F DFLZ11Q-7

BZX84B6V8Q-7-F DFLZ12Q-7

BZX84B7V5Q-7-F DFLZ13Q-7

BZX84B8V2Q-7-F DFLZ15Q-7*

BZX84B9V1Q-7-F DFLZ16Q-7
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Table 2 — Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1°' Fab’ and add Diodes internal CAT as additional A/T site

1IN4148WQ-13-F BAV99DWQ-7-F BZT52C2V0SQ-7-F BZT585B2V4TQ-7 DDZ17Q-7 DDZ9692TQ-7
1N4148WQ-7-F BAV99HDWQ-13 BZT52C2VO0TQ-7-F BZT585B30TQ-7 DDZ18CQ-7 DDZ9693Q-7
1IN4148WSQ-13-F BAV99Q-13-F BZT52C2VATQ-7-F BZT585B36TQ-7 DDZ20CQ-7 DDZ9696Q-7
1IN4148WSQ-7-F BAV99Q-7-F BZT52C36TQ-7-F BZT585B39TQ-7 DDZ31Q-7 DDZ9699Q-7
IN4148WTQ-7 BAV99TQ-13-F BZT52C3V0Q-7-F BZT585B3V6TQ-7 DDZ33Q-7 DDZ9700Q-7
1N4448HWSQ-7-F BAVOOWQ-7-F BZT52C3VO0TQ-7-F BZT585B3VOTQ-7 DDZ36Q-7 DDZ9702Q-7
1N4448WQ-7-F BAWS56DWQ-7-F BZT52C3V3TQ-7-F BZT585B5V1TQ-7 DDZ5V1BQ-7 DDZ9705Q-7
1N4448WSQ-7-F BAWS56HDWQ-13 BZT52C4V7TQ-7-F BZT585B5V6TQ-7 DDZ5V6BQ-7 DDZ9708Q-7
AZ23C5V1Q-7-F BAW56Q-13-F BZT52C5V6TQ-7-F BZT585B6V2TQ-7 DDZ6V2BQ-13 DDZ9709Q-7
BAS16HLPQ-7B BAWS56Q-7-F BZT52C6V8TQ-7-F BZT585B6V8TQ-7 DDZ6V2BQ-7 DDZ9712Q-7
BAS16HTWQ-13 BAW56WQ-7-F BZT52C7V5TQ-7-F BZT585B7V5TQ-7 DDZ6V8BQ-7 DDZ9714Q-7
BAS16HTWQ-13R BZT52C10TQ-7-F BZT52C8V2TQ-7-F BZT585B8V2TQ-7 DDZ8V2CQ-7 DDZ9V1BQ-7
BAS16Q-13-F BZT52C11TQ-7-F BZT52C9V1SQ-7-F BZT585B9V1TQ-7 DDZ9678Q-7 DDZX12CQ-7
BAS16Q-7-F BZT52C12TQ-7-F BZT52COV1TQ-7-F BZX84C39Q-7-F DDZ9681Q-7 DDZX5V1BQ-7
BAS16TWQ-13R-F BZT52C13TQ-7-F BZT585B12TQ-7 DDZ10CQ-7 DDZ9683Q-7 DZ23C12Q-7-F
BAS16WQ-7-F BZT52C15SQ-7-F BZT585B13TQ-7 DDZ12BQ-7 DDZ9685Q-7 DZ23C15Q-7-F
BAS28Q-13 BZT52C15TQ-7-F BZT585B15TQ-13 DDZ12CQ-7 DDZ9686Q-7 MMBD4448HADWQ-7-F
BAS521Q-13 BZT52C16TQ-7-F BZT585B15TQ-7 DDZ14Q-7 DDZ9688Q-7 MMBZ5234BQ-7-F
BAV70HDWQ-13 BZT52C18TQ-7-F BZT585B16TQ-7 DDZ15Q-7 DDZ9690Q-7 MMBZ5237BQ-7-F
BAV70Q-13-F BZT52C20TQ-7-F BZT585B18TQ-7 DDZ16BQ-7 DDZ9691Q-13 MMBZ5248BQ-7-F
BAV70Q-7-F BZT52C22TQ-7-F BZT585B27TQ-7 DDZ16Q-7 DDZ9691Q-7 MMSZ5221BQ-7-F
BAV70WQ-7-F BZT52C24TQ-7-F

Table 3 — Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1% Fab’ and add Diodes internal JKFAB (formerly Lite-On Semiconductor Corp. in
HsinChu, Taiwan) as additional wafer source

AZ23C27Q-7-F

BZT52C18SQ-7-F

BZT52C3V9Q-7-F

BZT52C7V5SQ-7-F

BZX84C18Q-7-F

BZX84C3V6Q-7-F

BZT52C10Q-7-F

BZT52C20Q-7-F

BZT52C3V9SQ-7-F

BZT52C8Vv2Q-7-F

BZX84C20Q-13-F

BZX84C3V9Q-7-F

BZT52C10SQ-7-F

BZT52C20SQ-7-F

BZT52C4V3Q-7-F

BZT52C8V2SQ-7-F

BZX84C20Q-7-F

BZX84C4V3Q-7-F

BZT52C11Q-7-F

BZT52C22Q-7-F

BZT52C4V3SQ-7-F

BZT52C9V1Q-7-F

BZX84C22Q-13-F

BZX84C4V7Q-13-F

BZT52C11SQ-7-F

BZT52C24Q-7-F

BZT52C4V7Q-7-F

BZX84C10Q-13-F

BZX84C22Q-7-F

BZX84C4V7Q-7-F

BZT52C12Q-13-F

BZT52C24SQ-7-F

BZT52C4V7SQ-7-F

BZX84C10Q-7-F

BZX84C24Q-7-F

BZX84C5V1Q-13-F

BZT52C12Q-7-F

BZT52C27Q-7-F

BZT52C5V1Q-7-F

BZX84C12Q-13-F

BZX84C27Q-13-F

BZX84C5V1Q-7-F

BZT52C12SQ-7-F

BZT52C2V4Q-7-F

BZT52C5V1SQ-7-F

BZX84C12Q-7-F

BZX84C27Q-7-F

BZX84C5V6Q-13-F

BZT52C13Q-7-F

BZT52C2V7Q-7-F

BZT52C5V6Q-7-F

BZX84C13Q-7-F

BZX84C2V4Q-13-F

BZX84C5V6Q-7-F

BZT52C13SQ-7-F

BZT52C2V7SQ-7-F

BZT52C5V6SQ-7-F

BZX84C15Q-13-F

BZX84C2V4Q-7-F

BZX84C6V2Q-13-F

BZT52C15Q-7-F

BZT52C3V0SQ-7-F

BZT52C6V2Q-7-F

BZX84C15Q-7-F

BZX84C2V7Q-7-F

BZX84C6V2Q-7-F

BZT52C16Q-7-F

BZT52C3V3Q-7-F

BZT52C6V2SQ-7-F

BZX84C16Q-13-F

BZX84C3V0Q-7-F

BZX84C6V8Q-13-F

BZT52C16SQ-7-F

BZT52C3V3SQ-7-F

BZT52C6V8Q-7-F

BZX84C16Q-7-F

BZX84C3V3Q-7-F

BZX84C6V8Q-7-F

BZT52C18Q-7-F

BZT52C3V6SQ-7-F

BZT52C7V5Q-7-F

BZX84C18Q-13-F

BZX84C3V6Q-13-F

BZX84C7V5Q-13-F
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Table 3 Cont. — Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1> Fab’ and add Diodes internal JKFAB (formerly Lite-On Semiconductor
Corp. in HsinChu, Taiwan) as additional wafer source

BZX84C7V5Q-7-F

DDZ9701Q-7

MMBZ5242BQ-7-F

MMSZ5226BQ-7-F

MMSZ5231BQ-7-F

MMSZ5240BQ-7-F

BZX84C8V2Q-13-F

MMBZ5221BQ-7-F

MMBZ5244BQ-7-F

MMSZ5227BQ-7-F

MMSZ5235BQ-7-F

MMSZ5241BQ-7-F

BZX84C8V2Q-7-F

MMBZ5223BQ-7-F

MMBZ5245BQ-7-F

MMSZ5228BQ-7-F

MMSZ5236BQ-7-F

MMSZ5242BQ-13-F

BZX84C9V1Q-13-F

MMBZ5227BQ-7-F

MMBZ5245BWQ-7-F

MMSZ5229BQ-13-F

MMSZz5237BQ-7-F

MMSZ5242BQ-7-F

BZX84C9V1Q-7-F

MMBZ5231BQ-7-F

MMBZ5246BQ-7-F

MMSZ5229BQ-7-F

MMSZ5238BQ-7-F

MMSZ5243BQ-7-F

DDZ9684Q-7

MMBZ5232BQ-7-F

MMSZ5223BQ-13-F

MMSZ5230BQ-13-F

MMSZ5239BQ-7-F

MMSZ5245BQ-13-F

DDZ9689Q-7

MMBZ5236BQ-7-F

MMSZ5223BQ-7-F

MMSZ5230BQ-7-F

MMSZ5240BQ-13-F

MMSZ5245BQ-7-F

Table 4 — Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1% Fab’, add Diodes internal JKFAB (formerly Lite-On Semiconductor Corp. in
HsinChu, Taiwan) as additional wafer source, and Add Diodes internal CAT as additional A/T site

BZT52C4V3TQ-7-F

BZT52C5V1TQ-7-F |

BZT52C6V2TQ-13-

F

BZT52C6V2TQ-7-F

Table 5 — Change from 5” to 6” wafer diameter at Phenitec ‘1% Fab’

BC807-40Q-13-F

BC847BQ-7-F

BC857BQ-7-F

DCX124EUQ-7-F

DDTA114ECAQ-7-F

DDTC124EUAQ-7-F

BC807-40Q-7-F

BC847BSQ-7-F

BC857BSQ-7-F

DCX144EUQ-7-F

DDTA144ECAQ-13-F

DDTC143ZCAQ-13-F

BC817-40Q-13-F

BC847BVCQ-7

DCX114EUQ-13-F

DDA114TUQ-7-F

DDTC114ECAQ-13-F

DDTC143ZCAQ-7-F

BC817-40Q-7-F

BC847BVNQ-7

DCX114EUQ-13R-F

DDC114EUQ-13-F

DDTC114ECAQ-7-F

DDTC144ECAQ-13-F

BC846AQ-7-F BC847CQ-7-F DCX114EUQ-7-F DDC114EUQ-7-F DDTC114EUAQ-7-F DDTC144ECAQ-7-F
BC846BQ-13-F BC847CWQ-7-F DCX114YUQ-13R-F DDC114TUQ-7-F DDTC114YCAQ-13-F DDTC144EUAQ-13-F
BC846BQ-7-F BC848CQ-7-F DCX114YUQ-7-F DDC114YUQ-13-F DDTC114YCAQ-7-F DDTC144EUAQ-7-F
BC846BWQ-7-F BC856BQ-13-F DCX123JUQ-7-F DDC114YUQ-7-F DDTC115EUAQ-7-F MMBT5401Q-7-F

BC847AQ-7-F BC856BQ-7-F DCX124EUQ-13R-F DDTA114ECAQ-13-F DDTC123ECAQ-7-F UMC4NQ-7
Table 6 — Removed
Table 7 — Add Diodes internal OFAB as additional wafer source
AC817-40Q-7 AMBTA92Q-7 BC857CQ-7-F MMDT2227Q-7-F MMDT3904Q-7-F MMDT4401Q-7-F
ACB857CQ-7

Table 8 — Add Diodes internal OFAB as additional wafer so

urce and add Diodes internal CAT as additional A/T site

AC847BWQ-13 AC857CWQ-7 BC847PNQ-7R-F DDTC124TEQ-7-F DZTA42Q-13 MMST2907AQ-7
AC847BWQ-7 BC817-16Q-7-F BC856AQ-7-F DMMT3904WQ-7-F MMBTA42Q-7-F MMST3904Q-7-F
AC847CWQ-7 BC846ASQ-7-F BC856ASQ-7-F DMMT3906WQ-7-F MMDT2907AQ-7-F MMST5401Q-7-F
AC857BQ-7 BC847BWQ-13-F BC857BTQ-7 DZT5551Q-13 MMDT5401Q-7-F MMSTAO06Q-7-F
AC857BSQ-7 BC847PNQ-7-F BC857BWQ-13-F
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Certificate of Design, Construction & Qualification

. Description: of Phenitec 1st FAB 6 i parts
Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Qual Device 6 Qual Device 7
Product Part Number DDTA114EUA-7-F DDTC114ECA-7-F BC846B-7-F BC856B-7-F BC856B-7-F-Au DXT5551-13 DT955-7.
‘Assembly Package Type 501323 723 S0T.23 SoT23 soT23 S0T89.3L S0T.22:
As: bly Package Size 2.0x1.25x0.95 29x13x10 29x13x10 9x1.3x1. 9x1.3x% 45x2.5x1.5 6.5x3.5x16
afer Die Name(s) 6ICT036P141623H 6ICT036N141D23H 6C334D23H 6A335623H_856 Bin2 6A335623H_856 Bin2 '6C983D23H GAB7IN23
/afer Die Size (W/L/Thickness) - After Saw 0.36%0.36 0.36*0.36. 0.33%0.33 0.35%0.35 0.35*0.35 0.44*0.44 1.24*1.24
afer Die Process / Technology BT BIT BT BIT BIT BIT
afer Waer FAB/ Location Phenitec Phenitec Phenitec Phenitec Phenitec Phenitec Phenitec
/afer Wafer Diameter 150 150 150 150 150 150 150
/afer ront Metal Tyj AlSi Alsi Alsi Alsi Alsi Alsi Alsi
afer Front Metal Layer Number/ Thickness 2.7um 2.7um 2.7um 2.7um T7um 2.7um 2.0um
/afer Back Metal Type (All Layers) Au AuAs-Au AuAs-Au Au Au AuAs-Au TiNiAg
afer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um 09
Jafer Die Conforming Coating (Passivation) n/a _n/a_ _n/a n/a _n/a n/a _n/a
afer Die passivation thickness range S000A 50004 5000A S000A 5000A S000A 5000A
/afer {0 of masks Steps 7 6 5 5 6 5 6
ssembly Die quantity per package (e.g. single or dual dies] 1 1 1 1 1 1 1
Assembly Die Attach Material/ Supplier Eutectic Eutectic Eutectic Eutectic. Eutectic Epoxy Pb92. 2.
Assembly Bond Wire/Clip Bond Material/ Supplier Cu cu Au cu Cu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly No.of bond over active area 2 2
ssembly Glass Transistion Ter 174°C 174°C 158°C 158°C 174 130°C 130°C
Assembly ish (Plating) Material latt Sn Matt Sn Matt Sn Matt Sn Matt Sn Matt Sn Matt Sn
ssembly Header plating (Die Land Area) pot Ag Spot Ag Cu plate Cuplate Spot Ag Spot Ag Bare Cu
Assembly Wire Diameter 7mi Lomi L.omil Lomil 07mil 2.omil 17mil
Assembly Teadframe T SOT23A 50T-23C 50T-23C S0T-23C SOT23A S0T89-3L S0T223C
Assembly Leadframe Material Tloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 CDALSAHH CDA194
ssembly Lead Frame MIHT,PBE XMYH,NBKQIVKQ. SHE SHE SHE VIFT,PBE XMYH,NBKQIYKQ PBE HITACHI,NBKQ PBE
Assembly Molding Compound Type GR640HV-L1 GR640HV-L1 GR640HV-L1 GR640HV-L1 GR640HV-L1 EME-G600,Gr D16,
ssembly Mold Compound Material Henkel Henkel Henkel Henkel Henkel Sumitomo. Sumitomo
Assembly Green Compound (Yes/No] Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes No
Assembly Assembly Site/ Location SAT CAT CAT CAT SAT SAT CAT
ssembly stSite/ Location SAT AT AT CAT SAT SAT AT
roduct Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
roduc Niax Therml resistance Junc (amibent] 625 "C/W 625 "W 203 "W 203 "W 03 /W T66 "C/W 62.5"CW
roduct DataSheet DS30325 DS30329 DS11108 DS511207 DS11207 DS31225 DS36534
coduct Qualflap Numbe 19102402/ TRE2019.077 19102402 /TRE2019.078 19102402 /TRE2019.078 19102402/ TRE2019.077 19102402 /TRE2019.077. 19102402/ TRE2019.078 19102402/ TRE2019.077
Reliability and Characterization Testing
u vrened]
AEC- Results Results Results Results Results Results Results
Quo1 Test Test Conditions Duration / Limits. ss‘:l:ﬂ:' #of Lots X = Test Needed Pass/Fail X = Test Needed Pass/Fail X = Test Needed Pass/Fail QBS Test Completed Pass/Fail QBS Test Completed Pass/Fail QBS Test Completed Pass/Fail QBS Test Completed Pass/Fail
(©) o
Bake 125C 24 Hrs MD only, X PASS X PASS. 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 X PASS X PASS
IR reflow 260C 3cycles 89&10 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
Al qualification parts subm
3 [EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC o X PSS X pass X PSS X paSs X PSS X pass X PSS
TRIC Test all parameters per Data Sheetinlcuding AC& DC | Operating Range, Per Data
4 VERIFICATION (PV) accross data sheet temperature range Sheet (AC, DC) o125 3 waferlots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
168 Hrs 77 ASS 7SS ASS 7SS ASS 7SS ASS
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 7. 3 wafer lots ASS ASS ASS ASS ASS ASS ASS
00 firs /7 ASS ASS ASS ASS ASS ASS ASS
168 Cycles 7. ASS ASS ASS ASS ASS ASS ASS
7 Tc Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles /7 3 Assembly lots ASS ASS ASS ASS ASS ASS ASS
1000 Cycles 7. ASS ASS ASS ASS ASS ASS ASS
7b Wire Bond Integrity MILSTD-750, Memi’::‘:i‘z (F:L: l:;'dmg of dissimilar 500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
metals, eg: Au//
8 PCT/AC Ta=121°C15PSIG Allu(f;%RH' PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
9 HAST Ta=130C, BS%RH B‘BZT:;D% Bias; PER JESD22- 96 Hrs o/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
2520 Cycles 077 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
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
15000 Cycles o/77 X PASS X PASS 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 X PASS X PASS
20 | ‘:E":T‘&O”’“ JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly ot X PSS X pass X PSS X pass X PSS X pass X PSS
22 THERMAL(TR:]S\STANCE 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
73| Wire Bond Strength WILSTD-750 METHOD 2037 DESD22-81168) ColoLe6 O/ min of 5|1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS
2 BOND SHEAR AEC-Q101-003 Cplo1.66 0/min of 5| 1 Assembly ot X PASS X PASS X PASS X PASS X PASS X PA; X PASS
= Dic Shear MILSTD 750(2017] CpcLee o 1 Assemblylot X £ASS X £ASS X BASS X £ASS X 2ASS X £ASS X 2ASS

Summary:
Subitted By,
Approved By:

Jon Stocker
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Description: Phenitec HQ FAB 6 inch for BJT Die

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 3a Qual Device 4 Qual Device 5 Qual Device 6 Qual Device 7
Product Part Number MMBTA42-13-F MMBT2907A-7-F MMBTA92-7-F MMBTA92-7-F DP350T05-7 DN350T05-7 MMBTAQ6-7-01-F MMBT3904-7-F
Assembly Package Type SOT23 SOT23 SOT23 SOT23 SOT23 SOT23 SOT23 SOT23
Assembly Package Size 2.9x1.3x1.0 29x1.3x1.0 29x1.3x1.0 29x1.3x1.0 29x1.3x1.0 29x1.3x1.0 29x1.3x1.0 29x1.3x1.0
Wafer Die Name(s) 6C020AFC 6A088U23C 6A020U23C 6A020U23C 6A964U23C 6CI56AFC 6D005AC23C 6C082AC23C
Wafer Die Size (W/L/Thickness) - After Saw 0.66 x 0.66 0.49 x 0.49 0.66 x 0.66 0.66 x 0.66 0.72x0.72 0.72x0.72 0.56 x0.56 0.32*0.44
Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar
Wafer Wafer FAB/ Location Phenitec Phenitec Phenitec Phenitec Phenitec Phenitec Phenitec Phenitec
Wafer Wafer Diameter 150mm 150mm 150mm 150mm 150mm 150mm 150mm 150mm
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3.0um 2.0um 3.0um 3.0um 2.0um 2.0um 2.0um 2.0um
Wafer Back Metal Type (All Layers) AsAu + Au Au Au Au Au AsAu + Au AsAu + Au AsAu + Au
Wafer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9um 1.8um 0.9um 0.9um
Wafer Die Conforming Coating (Passivation) Ox Nit Ox Nit OxNit OxNit OxNit OxNit OxNit OxNit
Wafer Die passivation thickness range 9000A 9000A 9000A 9000A 9000A 9000A 9000A 9000A
Wafer No of masks Steps 5 6 6 6 5 6 5 5
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) eutectic eutectic eutectic eutectic eutectic eutectic eutectic eutectic
Assembly Bond Wire/Clip Bond Material/ Supplier PdCu Cu Au Au Cu Au Au Cu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly No. of bond over active area 2 2 2 2 2 2 2 2
Assembly Glass Transistion Temp 125°C 125°C 158°C 125°C 158°C 158°C 145°C 158°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Cu platining Cu platining Spot Ag Spot Ag Cu Plating Spot Ag Spot Ag Cu Plating
Assembly Wire Diameter 1mil 1mil 0.7mil 0.7mil 1 mil 0.8mil 0.8mil 1 mil
Assembly Leadframe Type SOT-23C27R SOT-23C27R SOT-23A SOT-23A SOT-23C27R SOT-23A SOT-23A SOT-23C27R
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Molding Compound Type GR640HV-L1 GR640HV-L1 GR640HV-L1 CEL-1700HF40SK-D3 GR640HV-L1 GR640HV-L1 KTMC1050G GR640HV-L1
Assembly Mold Compound Material Manufacturer Henkel Henkel Henkel Hitachi Henkel Henkel KCC Henkel
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location CAT/Chengdu CAT / Chengdu SAT/Shanghai SAT/Shanghai CAT/Chengdu SAT/Shanghai SAT/Shanghai CAT/Chengdu
Assembly Test Site/ Location CAT/Chengdu CAT / Chengdu SAT/Shanghai SAT/Shanghai CAT/Chengdu SAT/Shanghai SAT/Shanghai CAT/Chengdu
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) 417°C/W 403°C/W 417°C/W 417°C/W 417°C/W 417°C/W 403°C/W 403°C/W
Product DataSheet DS30062 DS300040 DS30060 DS30060 DS30624 DS30625 DS30037 DS30036
Pr(&uct Qual Plan Number 19102505 / TRB2019-080F 19102505 / TRB2019-080F 19102505 / TRBZUIQ—OEUF 19102505 / TRBZUIQ—OEUF 19102505 / TRB2019-084F 19102505 / TRB2019-084F 19102505 / TRBZUIQ—OEUF 19102505 / TRBZUIQ—OEUF
Reliability and Characterization Testing
#in Accept on
2::; Test Test Conditions Duration / Limits ’;::I::: / # of Lots X =Test Needed P:i:;‘::" X =Test Needed P:i:;‘::" X = Test Needed P:i:;‘::" X = Test Needed P'::‘;Lt:il
(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 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
IR reflow 260C 3 cycles 8,9&10 X PASS X PASS X PASS 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 X PASS X PASS X PASS
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Operating Range, Per Data Sheet 0/25 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
Ta=150°C or Max Tj, Vd/Vr/Vcbo=100%, MIL-STD-750-1 / 168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
5 HTRB 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
1000 Hrs*** 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
7 TC Ta=-65C 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
1000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
76 | Wire Bond Integrity MIL-STD-750, Method 2037 [For bonding of dissimilar 500 Hrs o/s 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121%C 15PSIGA110§Z%RH; PER JESD22- 96 Hrs 0/77 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 ZillaOSO% Bias; PER JESD22- 96 Hrs /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 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
15000 Cycles 0/77 X PASS X PASS X PASS 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 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 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
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
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
22 THERMAL(?:'S‘STANCE 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
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
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
25 :Ie Shear wL—STDJSO (2_017) Cek>1.66 0/5 1 Assemblx |ot X PAS_S X PAS_S X PAS_S X PAS_S X PASS X PASS X PASS X PASS
ummary:

Submitted By:
Approved By:

Jon Stocker
Frank Chen, 9/17/2020
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T M o€ B mo® "R A T = 5 Description: To qualify PTS Ti barrier metal wafers built for Automotive parts
Category Qual Device 1 Qual Device 2 QBS Source Device 1 QBS Source Device 2
Product Part Number B0520LWQ-7-F SDM20U30LPQ-7 SDM20U30LP-7 SDMP0340LST-7-F
Assembly Package Type SOD-123 DFN1006-2 DFN1006-2 SOT-523
Assembly Package Size 1.55*3.7*1.06 1.0*0.6*0.5 (mm) 1.0*0.6*0.5 (mm) 1.6*1.6*0.8 (mm)
Wafer Die Name(s] 6T31CBF18B 6T06DDF14B 6T06DDF14B 6T29FAF15C
Wafer Die Size (W/L/Thickness) - After Saw 0.7*0.7*0.18 (mm) 0.37*0.37%0.14 (mm) 0.37*0.37%0.14 (mm) 0.21*0.21%0.15 (mm)
Wafer Die Process / Technology Schottky Barrier Diode Schottky Barrier Diode Schottky Barrier Diode Schottky Barrier Diode
Wafer Wafer FAB/ Location Phenitec/Japan Phenitec/Japan Phenitec/Japan Phenitec/Japan
Wafer Wafer Diameter 150 (mm) 150 (mm) 150 (mm) 150 (mm)
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 4 um 4 um 4 um 4 um
Wafer Back Metal Type (All Layers) Ti-Ni-Ag. Ti-Ni-Ag. Ti-Ni-Ag Au
Wafer Back Metal Thickness (All Layers) 0.7um 0.7um 0.7um 0.9 um
Wafer Die Conforming Coating (Passivation: PSG PSG PSG PSG
Wafer Die passivation thickness range 50004 50004 50004 50004
Wafer No of masks Steps 4 4 4 4
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 2
Assembly Die Attach Method (DB Epoxy/Solder Type) DB Epoxy DB Epoxy DB Epoxy EUTECTIC
Assembly Die Attach Material/ Supplier 9005SP QMI519 QMI519 N/A
Assembly Bond Wire/Clip Bond Material/ Supplier Au Au Au Au
Assembly Bond Type (at Die) Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly Bond Type (at LF) Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly No. of bond over active area 2 1 1 2
Assembly Glass Transistion Temp 160 °C 130°C 130°C
Assembly Terminal Finish (Plating) Material 100% Matte Tin NiPdAu NiPdAu 100% Matte Tin
Assembly Header plating (Die Land Area) Ag NiPdAu NiPdAu Ag
Assembly Wire Diameter 1.4 mil 0.8 mil 0.8 mil 0.8 mil
Assembly Leadframe Type SOD-123A SLP1006P2-U SLP1006P2-U SOT-523B
Assembly Leadframe Material Alloy42 C7025HH C7025HH Alloy42
Assembly Lead Frame Manufacturer PBENAST/MHT MHT/ASM MHT/ASM PBENAST/MHT
Assembly Molding Compound Type CEL-1700HF40SK-D3 EME-G770HCD EME-G770HCD CEL-1702HF9 SK
Assembly Mold Compound Material Manufacturer HITACHI Sumitomo Sumitomo HITACHI
Assembly Green Compound Yes/No) Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Assembly Test Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Product Max Junction Temp 125 °C 125 °C 125 °C 125 °C
Product Max Thermal resistance Junc (case) 70 °C/W. TBD TBD TBD
Product Max Thermal resistance Junc (amibent) 250 °C/W 400 °C/W 400 °C/W 800 °C/W
Product DataSheet DS30051 DS38899 DS30589 DS30266
Prod_uct QMV 20051903 20&1503 19031402 19031402
Reliability and Characterization Testing
#in [Accept on #|
AEC- " . . Failed/ Results Results Results Results
Qo1 Test Test Conditions Duration / Limits Sample size] # of Lots X = Test Needed pass/Fail X = Test Needed Pass/Fail QBS Test Completed Pass/Fail QBS Test Completed Pass/Fail
(D) per Lot
Bake 125C 24 Hrs SMD only, X Pass QBS source device 1 X Pass X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X Pass QBS source device 1 X Pass X Pass
IR reflow 260C 3 cycles 8,9&10 X Pass QBS source device 1 X Pass X Pass
All qualification parts submitted for )
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X Pass QBS source device 1 X Pass X Pass
PARAMETRIC Test all parameters per Data Sheet inlcuding AC& DC | Operating Range, Per Data Sheet .
¢ VERIFICATION (PV) accross data sheet temperature range (A, DQ) 025 3 wafer lots X Pass et X Pass X Pass
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass QBS source device 1 X Pass X Pass
168 Hrs 0/77 X Pass QBS source device 1 X Pass 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 QBS source device 1 X Pass X Pass
1000 Hrs 0/77 X Pass QBS source device 1 X Pass X Pass
168 Cycles 0/77 X Pass QBS source device 1 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 QBS source device 1 X Pass X Pass
1000 Cycles 0/77 X Pass QBS source device 1 X Pass X Pass
7b | Wire Bond Integrity | M!'-STP-750, Method 2057 (For bonding of disimilar 500 Hrs ofs 3 Assembly lots x Pass
metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121°C15PSIG All(;(]z%RH; PERJESD22- 96 Hrs 0/77 3 Assembly lots X Pass QBS source device 1 X Pass X Pass
Ta=859C, 85% RH, with 80% Maximum Reverse Bias. 168 Hrs 0/77 X Pass QBS source device 1 X Pass X Pass
9alt H3TRB JESD22A-101 500 Hrs 0/77 3 wafer lots X Pass QBS source device 1 X Pass X Pass
1000 Hrs 0/77 X Pass QBS source device 1 X Pass X Pass
2520 Cycles 0/77 X Pass QBS source device 1 X Pass X Pass
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass QBS source device 1 X Pass X Pass
15000 Cycles 0/77 X Pass QBS source device 1 X Pass X Pass
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass QBS source device 1 X Pass X Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass QBS source device 1 X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass QBS source device 1 X Pass X Pass
13 Package Physical JESD22-8100 Package Outline 0/30 1 Assembly lot X Pass
Dimemsions (PD)
20 RESIST::‘AC:(;Z:'OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass QBS source device 1 X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X Pass QBS source device 1 X Pass X Pass
22 THERMAI}::)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass QBS source device 1 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 QBS source device 1 X Pass X Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass QBS source device 1 X Pass X Pass
25 SD\e Shear ﬂL—STDJSO (2017) CEk>1,66 0/5 1 Assemb|¥ lot X Pa_ss QBS source device 1 X Pﬁ X Pass
ummary:
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Qual Plan Submission Form

Description: To qualify Automotive Schottky parts by QBS with PTS 1st FAB wafers
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Approved By:
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Frank Chen, 9/24/2020

Category Qual Device 1 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3 QBS Source Device 4
Product Part Number BAT54SDWQ-7-F BAT54SDW-7-F BAS40-04-7-F SDM20U40-7-F BAS70W-05-7-F
Assembly Package Type SOT-363 SOT-363 SOT-23 SOD-523 SOT-323
Assembly Package Size 2.15%2.1*%1.0 (mm) 2.15%2.1*%1.0 (mm) 2.9%2.4*%1.0 (mm) 1.6*0.8*0.6 (mm) 2.15%2.1*%1.0 (mm)
Wafer Die Name(s) 6M27EBF15C 6M27EBF15C 6M28GCF18C 6M30FFF15C 6M29QAF18C
Wafer Die Size (W/L/Thickness) - After Saw 0.33*0.33*0.15 (mm) 0.33*0.33*0.15 (mm) 0.28*0.28*0.18 (mm) 0.45*0.45*0.15 (mm) 0.21*0.21*0.18 (mm)
Wafer Die Process / Technology Schottky Schottky Schottky Schottky Schottky
Wafer Wafer FAB/ Location Phenitec/Japan Phenitec/Japan Phenitec/Japan Phenitec/Japan Phenitec/Japan
Wafer Wafer Diameter 150 mm 150 mm 150 mm 150 mm 150 mm
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 4 um 4 um 4 um 4 um 4 um
Wafer Number of Poly Layers None None None None None
Wafer Back Metal Type (All Layers) Au (For Eutectic) Au (For Eutectic) Au (For Eutectic) Au (For Eutectic) Au (For Eutectic)
Wafer Back Metal Thickness (All Layers) 0.9 um 0.9 um 0.9 um 0.9 um 0.9 um
Wafer Die Conforming Coating (Passivation) SIN SIN SIN SIN SIN
Wafer Die passivation thickness range 500A 500A 500A 500A 500A
Wafer No of masks Steps 4 4 4 4 4
Assembly Die quantity per package (e.g. single or dual dies) 4 4 2 1 2
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic
Assembly Bond Wire/Clip Bond Material/ Supplier Au Au 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 4 4 2 1 2
Assembly Glass Transistion Temp 160 °C 160 °C 160 °C 110 °C 160 °C
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Header plating (Die Land Area) Ag Plating Ag Plating Ag Plating Ag Plating Ag Plating
Assembly Wire Diameter 0.8 mil 0.8 mil 0.8 mil 0.8 mil 0.8 mil
Assembly Leadframe Type SOT-363-G SOT-363-G SOT-23A SOD-523 SOT-323A
Assembly Leadframe Material ALLOY42 ALLOY42 ALLOY42 Alloy42 ALLOY42
Assembly Lead Frame Manufacturer SHEC/ASM SHEC/ASM SHEC/ASM PBENAST/MHT SHEC/ASM
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 HENKEL Hitach 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 SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Assembly Test Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Product Max Junction Temp 125 °C 125 °C 125 °C 125 °C 125 °C
Product Max Thermal resistance Junc (case) 150 °C/W 150 °C/W 115 °C/W 115 °C/W. 135 °C/W
Product Max Thermal resistance Junc (amibent) 625 °C/W 625 °C/W 375 °C/W. 670 °C/W 625 °C/W
Product DataSheet DS39767 DS30152 DS11006 DS30393 DS30113
Product Qual Plan Number 20072702 19061701 19061701 19061701 19061701
m— — — — —
Reliability and Characterization Testing
#in Accept on #I
3:;:; Test Test Conditions Duration / Limits Sa:::leedslize # of Lots X = Test Needed P::;l:::“ X =Test Needed P::;l:::“ X = Test Needed P::;l:::“ X = Test Needed P::;l:::“ X =Test Needed P:::l;::"
(D) per Lot
Bake 125C 24 Hrs SMD only, QBS Source Device 1 X Pass X Pass X Pass X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots QBS Source Device 1 X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 8,9&10 QBS Source Device 1 X Pass X Pass X Pass X Pass
All qualification parts submitted for i
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing QBS Source Device 1 X Pass X Pass X Pass X Pass
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC | Operating Range, Per Data Sheet 0/25 3 wafer lots QBS Source Device 1 X Pass X Pass X Pass X Pass
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots QBS Source Device 1 X Pass X Pass X Pass X Pass
168 Hrs 0/77 QBS Source Device 1 X Pass X Pass X Pass X Pass
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots QBS Source Device 1 X Pass X Pass X Pass X Pass
1000 Hrs 0/77 QBS Source Device 1 X Pass X Pass X Pass X Pass
168 Cycles 0/77 QBS Source Device 1 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 QBS Source Device 1 X Pass X Pass X Pass X Pass
1000 Cycles 0/77 QBS Source Device 1 X Pass X Pass X Pass X Pass
8 (alt) PCT/AC Ta=121°C 15PS|GA1;)002%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots QBS Source Device 1 X Pass X Pass X Pass X Pass
Ta=859C, 85% RH, with 80% Maximum Reverse Bias. 168 Hrs 0/77 QBS Source Dev?ce 1 X Pass X Pass X Pass X Pass
9alt H3TRB JESD22A-101 500 Hrs 0/77 3 wafer lots QBS Source Device 1 X Pass X Pass X Pass X Pass
1000 Hrs 0/77 QBS Source Device 1 X Pass X Pass X Pass X Pass
2520 Cycles 0/77 QBS Source Device 1 X Pass X Pass X Pass X Pass
10 0L MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots QBS Source Device 1 X Pass X Pass X Pass X Pass
15000 Cycles 0/77 QBS Source Device 1 X Pass X Pass X Pass X Pass
11 £SD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot QBS Source Device 1 X Pass X Pass X Pass X Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot QBS Source Device 1 X Pass X Pass X Pass X Pass
20 RESBT:S:_:(LS:;DLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly Lot QBS Source Device 1 X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly Lot QBS Source Device 1 X Pass X Pass X Pass X Pass
22 THERMAIE_F:)SBTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly Lot QBS Source Device 1 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 QBS Source Device 1 X Pass X Pass X Pass X Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly Lot QBS Source Device 1 X Pass X Pass X Pass X Pass
_25 Die Shea_r MIL-STD-750 (2017) MGG 0/5 1 Assembly Iﬁt QBS Source Device 1 X Paas X Pa_ss X Pa_ss X Pass
Summary:
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Certificate of Design, Construction & Qualification

ion: To qualify and release Liteon wafer on Low Voltage Zener
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Category ual Device 1 ual Device 2 Qual Device & ual Device 5 ual Device 6 ual Device 7 ual Device 8 ual Device © Qual Device 10 Qual Device 11 Qual Device 12 Qual Device 13
Product Part Number B2752C2000 B2752C2100 BZT52C2V00 BZT52C2V00 BZT52C2V00 BZT52C2V00 BZT52C5V1Q BZT52C5V10 BZT52C5V10 BZT52C5V10 BZT52C5V10 BZT52C5V10 BZT52C2V00
Assembl Package Type 50D-123 50D-123 S0D-123 S0D-123 50D-123 S0D-123 50D-123 S0D-123 S0D-123 S0D-123 S0D-123 S0D-123 S0D-123
embl Package Size 365°1.55%1.05 36571557105 36571557105 365°1.55%1.05 36571557105 365°1.55%1.05 36571557105 36571.55%1.05 365°1.55%1.05 36571.55%1.05 365°1.55%1.05 365°1.55%1.05 365°1.55%1.05
afer N5020-0830742000 N5020-0830742000 N5020-0830742000 N5020-0830742000 N5020-0830742000 N5020-Q830747000 N5051P-Q830747002 N5051P-Q830742002 N5051P-Q830742002 N5051P-Q830747002 N5051P-Q830742002 N5051P-Q830742002 N5020-0830742000
afer Die Size (W/U/Thickness) - After Saw 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm 0.35%0.35%0.22mm
afer Die Process / Technology zener diode zener diode zener diode zener diode zener diode zener diode zener diode zener diode zener diode zener diode zener diode zener diode zener diode
= et ] ] = ] z ] z ] ] ] ] ] ]
afer Wafer Diameter 6inch 6inch 6 inct 6 inch 6inch 6 inch 6inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch
afer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AISiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
afer Front Metal Layer Number/ Thickness 2um 2um 2um 2um 2um 2um 2um 2um 2um 2um 2um 2um 2um
afer Number of Poly Layers 1 1 1 1 1 1 1 1 1 1 1 1 1
afer Back Metal Type (All Layers] TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu
afer Back Metal Thickness (Al Layers) 100A, 100A, 51004 5000A 1004, 100A, 51004 5000A 100A, 100A, 51004 5000A 1004, 100A, 51004 5000A 100A, 100A, 51004 5000A 100A, 100A, 51004 5000A 100A, 100A, 51004
afer Die Conforming Coating (Passivation] 502 5i02 5102 5i02 5102 502 5102 5i02 502 5i02 502 5i02 5i02
afer Die passivation thickness range 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A
afer No of masks Steps 2 2 4 2 4 2 4 2 2 2 2 2 2
Assembly Die quantity per package (e.g. single or dual dies 1 1 1 1 1 1 1 1 1 1 1 1 1
Assemi Die Attach Method (DB Type Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic
Assemi Bond Wire/Clip Bond Material/ Supplier Au Au Au
Assemi Bond Type (at Die] thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic
Assemi Bond Type (at LF) thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic thermo sonic
Assemi No_of bond over active arez 1 1 1 1 1 1 1 1 1 1 1 1 1
Assemi Glass Transistion Temp 165°C 165°C 165°C 165°C 165°C 165°C 165°C 165°C 165°C 165°C 165°C 165°C 165°C
Assemi Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin WMatte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assemi Header plating (Die Land Area] Ag Ag Ag Ag
Assemi Wire Diameter 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil
Assemi Leadframe Type 50D-123 50D-123 S0D-123 S0D-123 50D-123 S0D-123 50D-123 S0D-123 S0D-123 S0D-123 S0D-123 S0D-123 S0D-123
Assemi Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assemi Lead Frame! MHT MHT MHT MHT MHT MHT MHT MHT MHT
Assemi Molding Compound Type CEL-1700HF405K-D3 CEL-1700HF405K-D3 CEL1700HF405K-D3 CEL-1700HF405K-D3 CEL-1700HF405K-D3 CEL1700HF405K-D3 CEL-1700HF405K-D3 CEL1700HF405K-D3 CEL-1700HF405K-D3 CEL1700HF405K-D3 CEL-1700HF405K-D3 CEL-1700HF405K-D3 CEL-1700HF405K-D3
Assemi Mold Compound Material HITACH! HITACH! HITACHI HITACH! HITACHI HITACH! HITACHI AC TACH TACH TACH
Assemi Green Compound (Yes/No] Yes Yes Yes Yes es Yes es Yes Yes Yes Yes Yes Yes
Assemi LeadkFree (Yes/No] Yes Yes Yes es Yes es Yes Yes Yes Yes
Assemi Assembly Site/ Location AT/Shangh AT/Shangh SAT/Shanghai SAT/Shanghai AT/Shangh T/Shanghai AT/Shangh: T/Shangha T/Shanghat AT/shanghal AT/Shanghat SAT/Shanghai SAT/Shanghai
Asse Test Site/ Locatior AT/Shangh AT/Shangh SAT/Shanghai SAT/Shanghai AT/Shangh T/Shanghai AT/Shangh: \T/Shanghai {T/Shanghai AT/shanghai AT/Shanghai SAT/Shanghai SAT/Shanghai
Product Max Junction Temp 150° 150 150°C 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) 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W 150°C/W
Product Max Thermal resistance Junc (amibent 338°C/W 338°C/W 338°C/W. 338°C/W 338°C/W. 338°C/W 338°C/W. 338°C/W 338°C/W 338°C/W 338°C/W 338°C/W 338°C/W
Product Datasheet DS18004 DS18004 DS18004 DS18004 DS18004 DS18004 DS18004 DS18004 DS18004 DS18004 DS18004 DS18004 DS18004
Product Qual Plan Number 20061201 20061201 20061201 20061201 20061201 20061201 20061201 20061201 20061201 20061201 20061201 20061201 20061201
Reliability and Characterization Testing
i Vel
AEC- alle Results Results Results Results Results Results Results Results Results Results Results Results Results
Qo1 = Tzttt e/ ULt ;"'"’" S Sl pass/Fail sty pass/Fail pass/Fail PSR pass/Fail Sl pass/Fail RS pass/Fail pass/Fail pass/Fail pass/Fail pass/Fail pass/Fail pass/Fail pass/Fail
(0) vl
Bake 125C 24 Hirs SVID 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
2 |mst1 b 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 PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles 0 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
All qualification parts subrmitted for
3 |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC eing 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
a PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC accross | Operating Range, Per Data Sheet | ¢ 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
VERIFICATION (PV) data sheet temperature range (AC, DC)
cveady State Operationa]| VITSTD 70T, M1038 Conditon B (Zeners) ot rated Z rax, 168 Hrs /77 ASS A ASS A A ASS A A A A A A PASS
sc Lamers o) TAto rated T), TEST before 500 Hirs /77 3 waferlots ASS A ASS A A ASS A A A A A A PASS
and after SSOP as a minimum. 1000 Hrs /77 ASS A ASS A A ASS A A A A A A
168 Cycles /77 ASS A ASS A A ASS A A A A A A PASS
7 LS Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots ASS A ASS A A ASS A A A A A A PASS
1000 Cycles /77 ASS A ASS A A ASS A A A A A A PASS
7 | Wire Bond Integrity | M-STO-750: Method 203: ‘F:ur /:‘I’"d‘"g of dissimilar metals, 500 Hrs 3 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
.U E—
8 (alt) PCT/AC TasL2ICASPSIG :10002%“”' PERIESD22- 96 Hrs /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 PASS X PASS X PASS
9 HAST Ta=130C, BSXRH 33'3:;‘:0!0% Bias; PER JESD22- 96 Hrs o/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
2520 Cycles /77 ASS A ASS A A ASS A A A A A A A
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles /77 3 wafer lots ASS A ASS A A ASS A A A A A A A
15000 Cycles /77 ASS A ASS A A ASS A A A A A A A
HBM___(AEC-Q101-001) PER DATA SHEET /30 T wafer ot ASS A ASS A A ASS A A A A A A A
1 £sD CDM__(AEC-Q101-:005) PER DATA SHEET /30 T wafer ot ASS A ASS A A ASS A A A A A A A
MM___(AEC-Q101-002) PER DATA SHEET /30 T wafer ot ASS A ASS A A ASS A A A A A A A
12 DPA AEC Q101004 SEC. 4 /2 1 Assembly lot ASS A ASS A A ASS A A A A A A A
13 g?;fyi:::“;;'} JESD22-8100 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 PASS X PASS X PASS X PASS
| —|__Dimemsions (PD
20 RES‘ST:S:TE (TR?:)“ LOER JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER 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 PASS X PASS X PASS X PASS
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 PASS X PASS X PASS X PASS
2 THERM"L(TR;S‘STA"CE 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 X PASS X PASS X PASS X PASS X PASS
23| Wire Bond Strength MILSTD-750 METHOD 2037 IESD22-B1168) Cplo166 0/ minof 5| 1 Assembly lot 266 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
2 BOND SHEAR AEC-Q101-003 Cplo1.66 0/minof 5| 1 Assembly lot 657 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
2 Die Shear MILSTD-750 (2017) Cplo166 o5 1 Assembly ot 2632 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
Summary. Tuping Li 2020/05/10






Certificate of Design, Construction & Qualification

Description: To qualify and release Liteon wafer on Medium Voltage Zeners

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Qual Device 6 Qual Device 8 Qual Device 7
Product Part Number BZT52C6V8Q BZT52C6V8Q BZT52C6V8Q BZT52C6V8Q BZT52C6V8Q BZT52C6V8Q BZX84C15Q AZ23C5V6Q
Assembly Package Type SOD-123 SOD-123 SOD-123 SOD-123 SOD-123 SOD-123 SOT-23 SOT-23
Assembly Package Size 3.65*1.55*1.05 3.65*1.55*1.05 3.65*1.55*1.05 3.65*1.55*1.05 3.65*1.55%1.05 3.65*1.55*1.05 2.9%2.4*1.025 2.9%2.4%1.025
Wafer Die Name(s) N5068-Q810742000 N5068-Q810742000 N5068-Q81074Z00C N5068-Q81074Z000 N5068-Q810742000 N5068-Q810742000 N5150-Q810742002 N5056-Q810742004
Wafer Die Size (W/L/Thickness) - After Saw 0.35%0.35*0.22mm 0.35%0.35*0.22mm 0.35%0.35*0.22mm 0.35%0.35*0.22mm 0.35%0.35*0.22mm 0.35%0.35*0.22mm 0.35%0.35*0.22mm 0.35%0.35*0.22mm
Wafer Die Process / Technology zener diode zener diode zener diode zener diode zener diode zener diode zener diode zener diode
Wafer Wafer FAB/ Location Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu
Wafer Wafer Diameter 6 inch 6 inch 6inch 6 inch 6inch 6inch 6inch 6inch
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 2um 2um 2um 2um 2um 2um 2um 2um
Wafer Number of Poly Layers 0 0 0 0 0 0 0 0
Wafer Back Metal Type (All Layers) TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu TiNiAu
Wafer Back Metal Thickness (All Layers) 100A, 1004, 51007 5000A 100A, 100A, 51007 5000A 100A, 100A, 5100A 5000A 100A, 100A, 51004 100A, 100A, 51007
Wafer Die Conforming Coating (Passivation) Si02 Si02 Si02 Si02 Si02 Si02 Si02 Si02
Wafer Die passivation thickness range 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A 9000A~11000A
Wafer No of masks Steps 4 4 4 4 4 4 4 4
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1 2
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier Au Au Au Au Au Au Au Au
Assembly Bond Type (at Die) thermo sonic thermo sonic thermo sonic 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 thermo sonic thermo sonic Thermo sonic
Assembly No. of bond over active area 1 1 1 1 1 1 1 2
Assembly Glass Transistion Temp 165°C 165°C 165°C 165°C 165°C 165°C 165°C 135°C
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Header plating (Die Land Area) Ag Ag Ag Ag Ag Ag Ag Ag
Assembly Wire Diameter 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7mil 0.7 mil
Assembly Leadframe Type SOD-123 SOD-123 SOD-123 SOD-123 SOD-123 SOD-123 SOT-23A SOT-23A
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Lead Frame Manufacturer MHT MHT MHT MHT MHT MHT MHT MHT
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 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 HITACHI HITACHI HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Assembly Test Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
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) 338°C/W 338°C/W 338°C/W 338°C/W 338°C/W 338°C/W 417°C/W 417°C/W
Product DataSheet DS18004 DS18004 DS18004 DS18004 DS18004 DS18004 DS18001 DS18003
Product Qual Plan Number 20050801 20050801 20050801 20050801 20050801 20050801 20050801 20050801
Reliability and Characterization Testing
#in Accept on #I
gfs; Test Test Conditions Duration / Limits :::::2 # of Lots X =Test Needed P:::;‘::" X =Test Needed P:::l;:il X =Test Needed P:::l;:il X =Test Needed P:::;‘::" X =Test Needed P:::l;:il X =Test Needed P:::l;:il X = Test Needed P:::l;:il X =Test Needed P:::l;:il
(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 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
IR reflow 260C 3 cycles 8,9&10 X PASS X PASS X PASS 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 X PASS X PASS X PASS
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC | Operating Range, Per Data Sheet 0/25 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
Steady State Operational |51 07 0-1, M1038 Condition B (zeners), at rated 1Z| 168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
5c (zeners Only) max, TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS 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 X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS 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 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
7b | Wire Bond ntegrity | M'-STP-750, Method 2037 (For bonding of dissimilar 500 Hrs o/s 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121°C 15PS\GA11(Z)02%RH; PER JESD22- 96 Hrs 0/77 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:;'13080% Bias; PER JESD22 96 Hrs /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 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
15000 Cycles 0/77 X PASS X PASS X PASS 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 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 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
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
13 Package Physical 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
Dimemsions (PD)
20 RES'ST::‘::(;?:;)LDER 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 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 X PASS X PASS X PASS
22 THERMAIE,SRE)SISTANCE 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
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
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
25 Die Shﬁr wL—STDJSO (2017) CEk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
Summary: Luping Li 2020/08/03
Submitted By: Luping Li 2020/05/08

Approved By: Frank Chen, 10/2/2020






Certificate of Design, Construction & Qualification

Description: Phenitec 1st Fab Qual on switching diodes products

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Qual Device 6 Qual Device 7
Product Part Number BAV199Q-13-F DLPA006-7 1SS361LPH4-78 BAV70DV-7 BAV70LP-7 BAV70WQ-7-F BAV99BRV-7
Assembly Package Type SOT-23 SOT-363 X2-DFN1006-2 SOT-563 X1-DFN1006-3 SOT-323 SOT-563
Assembly Package Size 2.9*2.4*1.0mm 2.15%2.1*1.0mm 1.0*0.6*0.4mm 1.6*1.6*0.6mm 1.0*0.6*0.5mm 2.15%2.1*1.0mm 1.6*1.6*0.6mm
Wafer Die Name(s) 5DD11DH)J 5DD11DH)J 5DD04DNJ 5DD21DQJ 5DD21DQJ 5DD21DS) 5DD06DMJ
Wafer Die Size (W/L/Thickness) - After Saw 0.28 x 0.28 x 0.23(mm) 0.28 x 0.28 x 0.23(mm) 0.28*0.28*0.1mm 0.39*0.39*0.135mm 0.39%0.39*0.135 mm 0.39*0.39*0.18 mm 0.23*0.23*0.105 mm
Wafer Die Process / Technology switching diode switching diode Switching diode Switching diode Switching diode Switching diode Switching diode
Wafer Wafer FAB/ Location Phenitec / Japan Phenitec / Japan Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama
Wafer Wafer Diameter 5 5 5 5" g 5 5
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 2.5um 2.5um 2.5um 2.5um 2.5um 2.5um 2.5um
Wafer Number of Poly Layers none none none none none none none
Wafer Back Metal Type (All Layers) Au-As-Au Au-As-Au Au-As-Au Au-As-Au Au-As-Au Au- As-Au Au- As-Au
Wafer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9 um 0.9 um 0.9 um
Wafer Die Conforming Coating (Passivation) SIN SIN PSG+NSG SIN SIN SIN PSG+NSG
Wafer Die passivation thickness range B8000A B8000A 8000A 8000A B8000A B8000A B8000A
Wafer No of masks Steps 6 6 4 5 5 5 4
Assembly Die quantity per package (e.g. single or dual dies) 2 6 Single 4 1 1 4
Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC Epoxy EUTECTIC EPOXY EUTECTIC EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier Au Au Au Au Au Au Au
Assembly Bond Type (at Die) Thermo-Ultrasonic Thermo Ultrasonic Thermo Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly Bond Type (at LF) Thermo-Ultrasonic Thermo Ultrasonic Thermo Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly No. of bond over active area 2 6 1 4 2 2 1
Assembly Glass Transistion Temp 160°C 150°C 135 °C 160°C 135°C 150°C 160°C
Assembly Terminal Finish (Plating) Material 100% Matte Tin 100% Matte Tin Pb free 100% Matte Tin NiPdAu 100% Matte Tin 100% matte tin
Assembly Header plating (Die Land Area) Ag Ag NiPdAu Ag NiPdAu Ag Full copper plating
Assembly Wire Diameter 0.7mil 1.0mil 0.8mil 0.8mil 0.8 mil 0.7mil 0.8mil
Assembly Leadframe Type SOT-23A SOT-363I SLP1006P2-U SOT-563D SLP1006P3 SOT-323A SOT-666G
Assembly Leadframe Material Alloy 42 Alloy 42 C7025HH EFTEC-64T C7025HH Alloy 42 Alloy-42
o SHE / ASM /
Assembly Lead Frame Manufacturer PBE/MHT/XMYH/NBKQ/JYKQ PBE/MHT/XMYH/NBKQ/JYKQ PBE/MHT/ASM/VAST MHT/PBE/XMVH/NB_KQ/JYKQ/SHE PBE/MHT/ASM/VAST P e S AT LRy JihLin/PBE/ASM/XMYH/NBKQ/|
/ASM/Hitachi-cable JYKQ/MHT 5 .
JYKQ/MHT/Hitachi-cable
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 EME-G770HCD CEL-1700HF40SK-D3 EME-G770HCD CEL-1700HF40SK-D3 CEL-1700HF40SK-D3
Assembly Mold Compound Material Manufacturer Hitachi Hitachi SUMITOMO Hitachi SUMITOMO Hitachi Hitachi
Assembly Green Compound (Yes/No) Yes YES YES YES YES Yes YES
Assembly Lead-Free (Yes/No) Yes YES YES YES YES Yes YES
Assembly Assembly Site/ Location SAT/Shanghai SAT / Shanghai SAT / Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai, China
Assembly Test Site/ Location SAT/Shanghai SAT / Shanghai SAT / Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai, China
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 500°C/W 625°C/W 417°C/W 625°C/W 312°C/W 625°C/W 357°C/W.
Product DataSheet DS30232 DS30665 DS35237 ds35311 DS31597 DS30063 DS35312
Prod_uct Qual Plan Number 20012401 20012401 20012401 20012401 20012401 20012401 20012401
Reliability and Characterization Testing
#in Accept on
AEC- " . o # Failed/ Results Results Results Results Results Results Results
Q101 Test Test Conditions Duration / Limits sample # 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 QBS Test Completed pass/Fail
(D) ISize per Lot
SMD only,
2 MSL1 Pre-conditioning Bake 125C 24 Hrs for Test #7, 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass
8,9&10
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 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 X pass X pass X pass X pass X pass X pass X pass
a8s accross data sheet temperature range (AC, DC)
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X pass X pass X pass X pass X pass X pass X pass
168 Hrs 0/77 X pass X pass X pass X pass X pass X pass 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 X pass X pass X pass X pass X pass X pass
1000 Hrs 0/77 X pass X pass X pass X pass X pass X pass X pass
168 Cycles 0/77 X pass X pass 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 X pass X pass
1000 Cycles 0/77 X pass X pass X pass X pass X pass X pass X pass
N B MIL-STD-750, Method 2037 (For bonding of dissimilar
7b Wire Bond Integrity 500 Hrs 0/5 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass
metals, eg: Au/Al)
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC AL02 96 Hrs 0/77 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass
Ta=85°C, 85% RH, with 80% Maximum Reverse Bias. 168 Hrs 0/77 X pass X pass X pass X pass X pass X pass X pass
9alt H3TRB JESD22A-101 500 Hrs 0/77 3 wafer lots X pass X pass X pass X pass X pass X pass X pass
1000 Hrs 0/77 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
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
15000 Cycles 0/77 X pass X pass 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 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 X pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot 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 X pass X pass
20 RESBT:?:_:(LCS):)OLDER 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 X pass
RESISTANCE TO SOLDER Surface Mount Devices only: Reflow Soldering -
20 3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X pass
HEAT (RSH) Per IPC/JEDEC J-STD-020
Surface Mount Devices only: One Reflow cycle; followed by
RESISTANCE TO SOLDER cooldown; then Hand Soldering: Condition B, Immersion in 1 Reflow cycle + 1 Hand Soldering
20 molten solder 2600C 0/5 1 Assembly lot X pass
HEAT (RSH) . cycle / PER SPEC
for 10 seconds (no preheat), no degradation of
electrical or mechanical parameters.
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
22 THERMAIZ:;SISTANCE 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
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
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
25 Die Shﬁr MIL-STD-750 (2017) Cpk>1.§5 0/5 1 Assembly lot X pass X pass X pass X pass X pass X pass X pass
Summary: Kylie / Devin, 8/27/20

Submitted By:
Approved By:

Kylie Hwong, 1/24/20
Frank Chen, 2/4/2020






Certificate of Design, Construction & Qualification

Description: To Qualify TVS products using Phenitec 1st Fab wafers.

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 6 Qual Device 7
Product Part Number DFLT51A-7 DFLT5V0AQ-7 DZQA5V6AXV5-7 T3V355-7 TPD6V8LP-7-55
Assembly Package Type POWERDI-123 POWERDI-123 SOT-553 SOD-523 X1-DFN1006-2
Assembly Package Size 3.70*1.78*0.98 mm 3.70*1.78*0.98 mm 1.6*1.6%0.6 mm 1.6*0.8*0.6mm 1.0x 0.6 x 0.5 mm
Wafer Die Name(s) 6RPN59VGMH 6RPN6V7GMH 6RJP5V3AHD S5RGN5V6RKF 6RGN6VSRKF
Wafer Die Size (W/L/Thickness) - After Saw 1.25*1.25*0.25 mm 1.25%1.25*0.25 mm 0.36x0.36x0.15 mm 0.45%0.45*0.14mm 0.35x0.35x0.14 mm
Wafer Die Process / Technology TVS TVS TVS TVS TVS
Wafer Wafer FAB/ Location Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama
Wafer Wafer Diameter 6" 6" 6" S 6"
Wafer Front Metal Type Ti-Ag Ti-Ag AlSiCu TiAL-AISiCu TiAL-AlSiCu
Wafer Front Metal Layer Number/ Thickness 2.05um 2.05um 2.5um 2.5um 2.5um
Wafer Number of Poly Layers 0 1 0 1 1
Wafer Back Metal Type (All Layers) Ti-Ni-Au Ti-Ni-Au Au Au/AsAu Au/AsAu
Wafer Back Metal Thickness (All Layers) 0.86um 0.86um 0.9um 0.9um 0.9um
Wafer Die Conforming Coating (Passivation) PSG,NSG none PSG none none
Wafer Die passivation thickness range 15000A - 5000A - -
Wafer No of masks Steps 4 5 3 5 5
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder Solder Epoxy Eutectic Epoxy
Assembly Die Attach Material/ Supplier ES-500-SPA ES-500-SPA 9005SP / QMI519 N/A QMmI519
Assembly Bond Wire/Clip Bond Material/ Supplier PowerDI123 Clip B type PowerDI123 Clip B type Au Au Au
Assembly Bond Type (at Die) Solder Solder Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly Bond Type (at LF) Solder Solder Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly No. of bond over active area 1 1 4 1 1
Assembly Glass Transistion Temp 135°C 135°C 120°C 125°C 135°C
Assembly Terminal Finish (Plating) Material .Bare EEEPET/ ?are CEEEC 100% Matte Tin 100% Matte Tin NiPdAu
Silver Spot Plate Silver Spot Plate
Assembly Header plating (Die Land Area) Pare copper / ?are G Ag Ag Cu
Silver Spot Plate Silver Spot Plate
Assembly Wire Diameter N/A N/A 1.0 mil 1.0mil 0.8mil
Assembly Leadframe Type PowerDI-123 C PowerDI-123 C SOT-666) SOD-523 SLP1006P2-U
Assembly Leadframe Material CDA194HH CDA194HH CDA194HH Alloy 42 (Cu plated) C7025HH
Assembly Lead Frame Manufacturer NBKQ / Hitachi NBKQ / Hitachi NBKQ / Hitachi PBE MHT/ASM
Assembly Molding Compound Type EME-G700LA EME-G700LA CEL-1700HF40SK-D3 CEL1700HF40SK-D3 EME-G770HCD
Assembly Mold Compound Material Manufacturer Sumitomo Sumitomo Hitachi Hitachi Sumitomo
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, China SAT/Shanghai, China SAT/Shanghai, China SAT/Shanghai, China
Assembly Test Site/ Location SAT/Shanghai, China SAT/Shanghai, China SAT/Shanghai, China 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 (case) 6°C/W 6°C/W N/A N/A N/A
Product Max Thermal resistance Junc (amibent) 125°C/W 125°C/W 327°C/W 417°C/W 500°C/W
Product DataSheet ds30581 ds39043 ds31557 ds31112 ds40498
Product Qual Plan Number 20020702 20020702 20020702 20020702 20020702
— — — — — — —
Reliability and Characterization Testing
#in Accept on
2;:; Test Test Conditions Duration / Limits “S:nII:Ide / # of Lots X = Test Needed P:::}J::" X = Test Needed P:::;‘I:t:il X = Test Needed P:::}J::" X = Test Needed P:::}J::" X = Test Needed P:::}J::"
(D) Size per Lot}
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
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Operating Range, Per Data Sheet (AC,
4 0/25 3 wafer lots X pass X pass X pass X pass
VERIFICATION (PV) accross data sheet temperature range DC)
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X pass X pass
168 Hrs 0/77 X pass X pass X pass X pass 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 X pass X pass X pass X pass
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 Tt 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
Ta=1302C/85%RH, 96HTrs for release, 168, 240 Hrs for
8 uHAST ) ) 96 Hrs 0/77 3 Assembly lots X pass
information; PER JESD22-A118
8 (alt) PCT/AC Ta=121°C 15PS|G:10(?;/°RH' PER JESD22- 96 Hrs 0/77 3 Assembly lots X pass X pass X pass X pass X pass
Ta=852C, 85% RH, with 80% Maximum Reverse Bias. 168 Hrs 0/77 X pass X pass X pass X pass X pass
9alt H3TRB JESD22A-101 500 Hrs 0/77 3 wafer lots X pass X pass X pass X pass X pass
1000 Hrs 0/77 X pass X pass X pass X pass X pass
11 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X pass X pass X pass X pass X pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X pass X pass X pass N/A for SOD-523 pkg N/A for DEN1006-2 pkg
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X pass X pass X pass X pass X pass
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
2 RESISTANCE TO SOLDER Surface Mount Devices only: Reflow Soldering - 3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X pass
HEAT (RSH) Per IPC/JEDEC J-STD-020
Surface Mount Devices only: One Reflow cycle; followed by
cooldown; then Hand Soldering: Condition B, Immersion in .
RESISTANCE TO SOLDER 1 Reflow cycle + 1 Hand Soldering cycle
20 molten solder 2600C 0/5 1 Assembly lot X pass
HEAT (RSH) . / PER SPEC
for 10 seconds (no preheat), no degradation of
electrical or mechanical parameters.
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(::)SISTANCE 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 Shﬁr MIL-STD-750 (2017) C3k>1.66 0/5 1 Assembly lot X pass X pass X pass X pass X ass
Summary: Kylie Hwong / Devin Sun, 9/19/2020

Submitted By:
Approved By:

Kylie Hwong, 2/8/20
Frank Chen, 9/25/2020
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Certificate of Design, Construction & Qualification

Category ‘Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5
Product Part Number DDZ475-7 UDZ368-7 D322V4BF-7 BZT585839T0-7 DDZ9694-7_(8.2V)
Assembl Package Type S0D-323 S0D-323 SOD-323F S0D-523 S0D-123
Assembl Package Size 2.55+1.3*1.075 2.55°1.3*1.075 2.5%1.25%0.655 1.6+0.8%0.6mm 1.55%3.7%1.06
afer Die Name(s; GDZ47VIBA MIMU36VEBS M222V4JBBT MMW39VEBS DZ9694EBC
afer Die Size (W/L/Thickness) - After Saw 0.33x 0.33 x0.20mm 0.33 033 x0.14mm 033 x 0:33 x0.20mm 0.33x0.33 x0.14mm 0.33x 033 x0.14mm
afer Die Process / Technolog; Bipolar Bipolar Bipolar Bipolar Bipolar
afer Wafer FAB/ Location Phenitec 1t Fab/Japan Phenitec 1st Fab/lapan Phenitec 1t Fab/Japan Phenitec 1st Fab/lapan Phenitec 1t Fab/Japan
afer Wafer Diameter 6" 6" 6" 6" 6"
afer Front Metal Type AlSicu AlsiCy TIAL-AISICY Alsic AlSiCu
Wafer Front Metal Layer Number/ Thickness 3.5um 2.5um TiAI(0.13/0.37um)-AlSiCu(3.0um) 2.5um 3.5um
afer Number of Poly Layers 0 0 1 0 0
afer Back Metal Type (All Layers) AuAsAu AuAsAu AuAs-Au AuAsAu AuAsAu
afer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9um
afer Die Conforming Coating (Passivation) PSGHNSG PSGHNSG NSG PSG+NSG PSGHNSG
afer Die passivation thickness range 10000A 10000A 30008 10000A 10000A
afer 'No of masks Steps 4 4 B 4 4
Assembl Die quantity per package (e.g. single or dual dies) 1 1 1 1 1
Assembl Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic
Assembl Bond Wire/Clip Bond Material/ Supplier Au Au Au Cu Cu
Assembl Bond Type (at Die Ball Ball Ball Ball Ball
Assembl Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge
Assembl No- of bond over active area 1 1 1 1 1
Assembl Glass Transistion Temp 125°C 125°C 125°C 125°C 160°C
Assembl Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembl Header plating (Die Land Area Ag spot Ag spot Ag Ag Cu plating
Assembl Wire Diameter 1.0mil 1.0 mil 0.8 mil 1.0 mil L.0mil
Assembl Leadframe Type SOD-323A SOD-323A SOD-323F SOD-5238 S0D-1238
Assembl Leadframe Material Alloy 42 Alloy 42 EFTEC64TC Alloy 42 (Cu plated) Alloy 42
Assembly Lead Frame Manufacturer WG Ngm/"““"/ B MHT/XYMH/NBKQ/JihLin/YKQ ASM/Lefram PBE SHE
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF405K-D3 CEL-1700HF40SK-D3 CEL-1700HF405K-D3 GR6AOHV-L1,Green,D14,5.4g
Assembly Mold Compound Material Hitachi Hitachi Hitachi Hitachi HENKEL
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Ves Yes Ves
Assembly Assembly Site/ Location SAT/Shanghai, China SAT/Shanghai, China SAT/Shanghai, China SAT/Shanghai, China CAT/Chengdu, China
Assembly Test Site/ Location SAT/Shanghai, China SAT/Shanghai, China SAT/Shanghai, China SAT/Shanghai, China CAT/Chengdu, China
Product Max Junction Temp ¥ X 50°C X s0°C
Product Max Thermal resistance Junc (amibent) 625 ‘W 625 ‘W 3R5OW 357°CW 340°C/W.
Product Datasheet 530414 D531482 53547 538426 DS30410
[eElE: CUELELDI = eI eI LI e LI
Reliability and Characterization Testing
#in [Accept on #
AEC- Failed/ Results Results Results Results Results
Test T ti Duration / Limi # X=Test N X=Test N T I Test Compl T I
Qo1 est ‘est Conditions uration / Limits G of Lots ‘est Needed Pass/Fail ‘est Needed Pass/Fail QBS Test Completed Pass/Fail QBS Test Completed Pass/Fail QBS Test Completed Pass/Fail
() Size per Lot}
Bake 125C 24 Hirs X Pass X Pass X Pass X Pass X PASS
Soak 85C, 85% RH 168Hrs SMD only, X Pass X Pass X Pass X Pass X PASS
2 |Mst1 pre-conditioning R reflow 260C 3 cycles forTest#7,| 3 Assembly lots x Pass x Pass X Pass X Pass X PASS
CSAM pre and post MSL per JECEC 1-STD-020 89810
2 2 P 2 P PASS
Refer to Tab - Diodes Delam Spec (1-STD-020) pes X il X ass X il X ass X
ATl qualification parts submitted f
3 [EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC qualifica ‘°;'e:;'ngs submitted for 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 0/25 3 wafer lot 2 2 PASS
VERIFICATION (PV) accross data sheet range , / waterlots X ass X ass X
B PARAMETRIC Test all parameters per Data Sheet nlcuding AC& DC | Operating Range, Per Data Sheet | o +afor ot N oo " e
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
Steady State MIL-STD-750-1, M1038 Condition B (Zeners), at rated 168 Hrs o7 X Pass X Pass X Pass X Pass X PASS
Operational (Zeners 1Z max, TA to rated TJ, TEST before 500 Hrs /77 3 wafer lots x Pass X Pass X Pass X Pass X PASS
on and after SSOP as a minimum. 1000 Hrs /77 X Pass X Pass X Pass X Pass X PASS
Post-Ix for initial qual of new die/package or
Post-1x Cross-section | family/technology (required to qualify Cu/coated Cu post 1000 Hrs o1 3 wafer lots X PASS
s wire for Automotive)
steady state MIL-STD-750-1, M1038 Condition B (Zeners), at rated
1Z max, TA to rated TJ, TEST before
Operational (Zener Onl . g 2000 H /76 3 wafer lot: X PASS
pera '“"arz(x ener OnV)f 4 after SSOP as a minimum. (required to qualify " / waterlots
Cu/coated Cu wire for i
T :
Post-2x Cross-section Post-2x for '"‘;a'fr‘“‘:“/a of new die/package or post 2000 Hrs 0/1 3 wafer lots X PASS
168 Cycles o/77 X Pass X Pass X Pass X Pass X PASS
TC-1x Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots X Pass X Pass X Pass X Pass X PASS
1000 Cycles o/77 X Pass X Pass X Pass X Pass X PASS
ot X 1C Conv | CSAM post-IXstress (required to qualify Cu/coated Cu ost 1000 Cycles 0/22 0r » Aesembly lots M onss
wire for marked 11
7 Post-1x TC Ball +
StrehyWedge pull Post-1x TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X PASS
Post-1x TC Ball Shear Post-Ix TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X PASS
Post-1x TC Cross-section|  POSt X TC forinitial qual of new die/package or post 1000 Cycles o/1 3 Assembly lots X PASS
Y.
<5 7 - —
7b | Wire Bond Integrity | M'-ST0-750, Method 2037 (For bonding of dissimilar 500 Hrs 3 3 Assembly lots X Pass X Pass X Pass X Pass X PASS
metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121°C 15PslG Alf(;]z%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots x Pass x Pass x Pass x Pass x PASS
HAST-1x Ta=130C, B5%RH 33.3 psia 80% Bias; PER JESD22- 96 Hrs o/717 3 wafer lots x Pass x Pass X Pass X Pass X PASS
CSAM post-1X sty d to qualify Cu/coated C 0/22
Post-1x HAST CSAM Post-IX stress (required to qualify Cu/coated Cu post 96 Hrs /22 ot 3 wafer lots X PASS
wire for Automotive); can skip if performing to 2x marked 11
Post-1x HAST Ball + Post-1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X PASS
Stitch/Wedge pull
Post-1x HAST Ball Shear Post-1x HAST (Max 30 wires/balls) post 96 Hrs /3 3 wafer lots X PASS
Post-1x HAST Cross- | _Post-Lx HAST for initial qual of new die/package or ot 96 e o1 + wafor ote M nss
. 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 0/70 3 wafer lots X PASS
ost2x FAST CoAm1 | CSAM post-2X stress (required to quality Cu/coated Cu ot 192 rs 0/22 0r 3 wafer s . onss
wire for marked 11
Post-2x HAST Ball + Post-2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X PASS
Stitch/Wedge pull
Post-2x HAST Ball Shear Post-2x HAST (Max 30 wires/balls) post 192 Hrs /3 3 wafer lots X PASS
Post-2x HAST Cross- | Post-2x HAST for initial qual of new die/package or ot 192 s o  wafor ote " nss
section family/technolo
2520 Cycles /77 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 x Pass X Pass X Pass X Pass X PASS
10 15000 Cycles /77 X Pass X Pass X Pass X Pass X PASS
-STD- i T
10L-2x MILSTD-750 Method 1037 (Not required for TVS) 30000 Cycles o717 3 wafer lots X PASS
(required to qualify Cu/coated Cu wire for
HBM __(AEC-Q101-001) PER DATA SHEET 0/30 wafer ot X ass X ass X ass X ass X ASS
1 £SD CDM___(AEC-Q101-005) PER DATA SHEET 0/30 wafer ot X ass X ass X ass X ass X ASS
MM (AECQ101-002) PER DATA SHEET 0/30 wafer ot ass X ass X ass X ass X ASS
) OPA AEC Q101-004 SEC. 4 02 T Assembly lot X ass X ass X ass X ass X ASS
Package Physical
13 o 70) JESD22-B100 Package Outline 0/30 1 Assembly lot x Pass X Pass X Pass X Pass X PASS
20 RES'ST:EN;TE Lg:'o“’m JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly lot x Pass x Pass X PASS
RESISTANCE TO SOLDER | Surface Mount Devices only: Reflow Soldering -
20 3 Reflow cycles / PER SPEC o/77 1 Assembly lot X P X P
HEAT (RSH) Per IPC/JEDEC J-STD-020 eflow cycles / / ssembly o o8 ass
Surface Mount Devices only: One Reflow cycle;
RESISTANCE TO SOLDER | TO!I0wed by cooldown; then Hand Soldering: Condition| ) a0\, cycle 4 1 Hand Soldering
20 8, Immersion in molten solder 2600C /s 1 Assembly lot X Pass X Pass
HEAT (RSH) cycle / PER SPEC
for 10 seconds (no preheat), no degradation of
electrical or mechanical
21 Solderabilit 1-5TD-002; JESD22B102 (245C +0/55) S Seconds 0/10 T Assembly lot X Pass X Pass X Pass X Pass X PASS
Al
2y | THERMAL 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
23 | Wire Bond Strength MILSTD-750 METHOD 2037 (JESD22-B1168) Cpko166 0/ minof5| 1 Assemblylot X Pass X Pass X Pass X Pass X PASS
2% BOND SHEAR AEC-Q101-003 Cpk>1.66 0/minof5| 1 Assemblylot X Pass x Pass X Pass X Pass X PASS
25 Die Shear MILSTD.750 (2017) Cplc166 o L Assemblylot X Pass X Pass X Pass X Pass X PASS
Summary:

Submitted By:
Approved By:

John Wojcieson
Frank Chen, 2/20/2020






Certificate of Design, Construction & Qualification

Description: Phenitec 1st fab Zener qual for "Group A" devices release

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Qual Device 6 Qual Device 7 Qual Device 8
Product Part Number MMBZ5221BT-7 DDZ2V4ASF-7 BZT52C39LP-7 BZT52C15LPQ-7 DDZ9703T-7-55 (16V) BZT52C10LP-7-55 BZX84C7V5-7 BZX84C51
Assembly Package Type SOT-523 SOD-323F DFN-1006-2 DFN-1006-2 SOD-523 DFN1006-2 SOT - 23 SOT-23
Assembly Package Size 1.75x1.70x0.90 1.40x2.70x1.20 0.675 x 1.075 x 0.58 0.675 x 1.075 x 0.58 0.85 x 1.65 x 0.65 0.675x 1.075 x 0.58 1.10x3.00x2.50 2.50mm*3.00mm*1.10mm
Wafer Die Name(s) MBEN2VAIT GDZ2V4JBAT MAEN39VE MAEN15VE DE9703EB MGEN10VEAC MAEN7VSJT MAEN51VJ)
Wafer Die Size (W/L/Thickness) - After Saw 0.35*0.35*0.200mm 0.35*0.35*0.200mm 0.41*0.41*0.140mm 0.35*0.35*0.140mm 0.35*0.35*0.140mm 0.35*0.35*0.140mm 0.35*0.35*0.200mm 0.41*0.41*0.200mm
Wafer Die Process / Technology Zener Zener Zener Zener Zener Zener Zener zener diode
Wafer Wafer FAB/ Location Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama
Wafer Wafer Diameter 6inch 6inch 6 inch 6 inch 6 inch 6 inch 6 inch 6inch
Wafer Front Metal Type TiAI-AlSiCu TiAl-AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu TiAl-AlSiCu AlSiCu
. . y Ti-Al=0.13- Ti-Al=0.13-
Wafer Front Metal Layer Number/ Thickness Ti-Al=0.13-0.37/AISiCu(2.0um) 0.37/AISiCu(3.0um) 3.5um 3.5um 3.5um 2.5um 0.37/AISiCu(3.0um) 3.5um
Wafer Number of Poly Layers 1 1 0 0 0 0 1 0
Wafer Back Metal Type (All Layers) AuAs-Au AuAs-Au AuAs-Au AuAs-Au AuAs-Au AuAs-Au AuAs-Au Au-As-Au
Wafer Back Metal Thickness (All Layers) 0.9 um 0.9 um 0.9 um 0.9 um 0.9 um 0.9 um 0.9 um 0.9um
Wafer Die Conforming Coating (Passivation) NSG NSG PSG+NSG PSG+NSG PSG+NSG PSG+NSG NSG PSG+NSG
Wafer Die passivation thickness range 3000 A 3000 A 10000 A 10000 A 10000 A 10000 A 3000 A 10000A
Wafer No of masks Steps 5 5 4 4 4 4 5 4
Assembly Die quantity per package (e.g. single or dual dies) single single single single single single single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Epoxy Epoxy Eutectic Epoxy EUTECTIC EUTECTIC
Assembly Die Attach Material/ Supplier Eutectic Eutectic Qmis19 QMI519 Eutectic QMI519 EUTECTIC EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier Au Au Au Au Au PdCu Cu AuPdCu
Assembly Bond Type (at Die) Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo sonic Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo sonic Thermo sonic Thermo sonic
Assembly No. of bond over active area 1 1 1 1 1 1 1 1
Assembly Glass Transistion Temp 125C 125C 135C 135C 135C 125C 125°C
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin NiPdAu NiPdAu Matte Tin NiPdAu Matte Tin Pure Sn (100% Matte Tin)
Assembly Header plating (Die Land Area) Spot Ag Plating Spot Ag plating N/A N/A Spot Ag plating Cu plating Bare Copper
Assembly Wire Diameter 0.7 mil 0.8 mil 0.7 mil 0.7 mil 0.7 mil 0.8 mil 1.0 mil 0.8 mil
Assembly Leadframe Type SOT-523A SOD - 323F SLP1006P2-U SLP1006P2-U SOD-523 SLP1006P2-U SOT-23 C Type 27ROW SOT-23
Assembly Leadframe Material Alloy 42 - Stamping EFTEC64TC C7025HH C7025HH Alloy 42 C7025HH Alloy 42 C194
Assembly Lead Frame Manufacturer MHT/PBE/JYKQ/SDI ASM/Lefram MHT/ASM MHT/ASM MHT/PBE/PDE/SDI ASM SHE Jih Lin
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 EME-G770HCD EME-G770HCD CEL-1700HF40SK-D3 EME-G770HCD GR640HV-L1,Green,D14,6.4g CEL-1700HF 40SK-D3
Assembly Mold Compound Material Manufacturer Hitachi Hitachi SUMITOMO SUMITOMO Hitachi SUMITOMO Henkel HITACHI
Assembly Green Compound (Yes/No) yes yes yes yes yes yes yes Yes
Assembly Lead-Free (Yes/No) yes yes yes yes yes yes yes Yes
Assembly Assembly Site/ Location SAT SAT SAT SAT SAT CAT CAT ERIS/TW
Assembly Test Site/ Location SAT SAT SAT SAT SAT CAT CAT ERIS/TW
Product Max Junction Temp 150C 150C 150C 150C 150C 150C 150C 150°C
Product Max Thermal resistance Junc (amibent) 833 C/W 250 C/W 500 C/W 500 C/W 833 C/W 500 C/W 417 C/W 417°C/W
Product DataSheet ds30267 ds31987 ds30506 ds40788 ds30553 ds30506 ds18001 DS18001
Product Qual Plan Number 19121106 19121106 19121106 19121106 19121106 Igd 19121106 19121106
Reliability and Characterization Testing
#in Accept on #]
2:;; Test Test Conditions Dul.ri:'i:: / Sa::leedslize # of Lots X =Test Needed PE:‘/‘II:H X =Test Needed P:z:;l:::il X = Test Needed PE:‘/‘II:H X =Test Needed P:z:;l:::il X = Test Needed P:z:;l:::il QBS Test Completed P:z:;l:::il QBS Test Completed P:z:;l:::il QBS Test Completed PEZ:‘/‘II::H
(D) 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 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
IR reflow 260C 3 cycles 8,9&10 X pass X pass X pass 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 X pass X pass X pass
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Ra nogze:e‘:nsata 0/25 3 wafer lots X pass X pass x pass " pass X pass X pass
VERIFICATION (PV) accross data sheet temperature range !
Sheet (AC, DC)
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Operating
4 Range, Per Data 0/50 3 wafer lots X pass X pass
VERIFICATION (PV) accross data sheet temperature range
Sheet (AC, DC)
Steady State Operational MIL-STD-750-1, M1038 Condition B (Zeners), at rated 1Z 168 Hrs 0/77 X pass. X pass X pass = pass < pass o pass X s X pass
5c (Zeners Only) max, TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots X pass X pass X pass 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 X pass X pass X pass
168 Cycles 0/77 X pass X pass X pass 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 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
7b Wire Bond Integrity MIL-STD-750, Metrr:‘c;c:j;)’fg(:?;/b;;\dlng of dissimilar 500 Hrs 0/5 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass
8 uHAST Ta:1309C/§S%RH, 9§Hrs for release, 168, 240 Hrs for 96 Hrs 0/77 3 Assembly lots
information; PER JESD22-A118
8 (alt) PCT/AC Ta=121°C 15PSIGA110(;)2%RH; PER JESD22- 96 Hrs. 0/77 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 ET;OSO% Bias; PER JESD22- 96 Hrs. 0/77 3 wafer lots X pass X pass X pass X pass X pass X pass
Ta=852C, 85% RH, with 80% Maximum Reverse Bias. 168 Hrs o/77 X pass X pass
9alt H3TRB JESD22A-101 500 Hrs 0/77 3 wafer lots X pass X pass
1000 Hrs 0/77 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 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 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
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
11 ESD CDM (AEC-Q101-005) PER DATA SHEET| 0/30 1 wafer lot X pass X pass X NA X NA X NA X NA X NA X pass
MM ( AEC-Q101-002) PER DATA SHEET] 0/30 1 wafer lot X pass X pass X pass X pass pass
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
13 I;iar;iari:z:;/s(ll’c;‘) 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
20 RESBT:SS(E;:'OLDER 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 X pass
2 RESISTANCE TO SOLDER Surface Mount Devices only: Reflow Soldering - 3 Reflow cycles / 077 1 Assembly lot X pass M pass
HEAT (RSH) Per IPC/JEDEC J-STD-020 PER SPEC
Surface Mount Devices only: One Reflow cycle; followed
by cooldown; then Hand Soldering: Condition B, 1 Reflow cycle +
RESISTANCE TO SOLDER | ¥ : then & g 1 Hand
20 Immersion in molten solder 2600C . 0/5 1 Assembly lot X pass X pass
HEAT (RSH) . Soldering cycle /
for 10 seconds (no preheat), no degradation of
. . PER SPEC
electrical or mechanical parameters.
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
THERMAL RESISTANCE
22 (R 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
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
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
25 EIE Shgr wL-STDJSO (2017) Cek>1‘66 0/5 1 A&bl lot X pass X pass X pass X pass X pass X pass X pass X ass
ummary:
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Approved By:

George Isaac
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Certificate of Design, Construction & Qualification

Category Qual Device 1 Qual Device 2
Product Part Number DFLZ39-7 DFLZ5V1-7
Assembly Package Type PD-123 PD-123
Assembly Package Size 1.93x3.70 x 1.00 1.93x3.70 x 1.00
Wafer Die Name(s) LQN39VKKX LQNS5V1KKX
Wafer Die Size (W/L/Thickness) - After Saw 1.00*1.00*0.250mm 1.00*1.00*0.250mm
Wafer Die Process / Technology Zener Zener
Wafer Wafer FAB/ Location Phenitec/Okayama Phenitec/Okayama
Wafer Wafer Diameter 6 inch 6 inch
Wafer Front Metal Type TiAg TiAg
Wafer Front Metal Layer Number/ Thickness 2um 2um
Wafer Number of Poly Layers 0 1
Wafer Back Metal Type (All Layers) Ti-Ni-Au Ti-Ni-Au
Wafer Back Metal Thickness (All Layers) Ti-Ni-Au(0.16-0.555-0.15um) T|-N|-/?)ui(;.ul:1-)0.555-
Wafer Die Conforming Coating (Passivation) PSG+NSG None
Wafer Die passivation thickness range 10000 A NA
Wafer No of masks Steps 4 5
Assembly Die quantity per package (e.g. single or dual dies) single single
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder Solder
Assembly Die Attach Material/ Supplier ES-500-SPA / Early Sun ES-500-SPA / Early Sun
. . . . PowerDi 123 Clip B type PowerDi 123 Clip B type
Assembly Bond Wire/Clip Bond Material/ Supplier (DLP00042), CDAL94HH (DLP00042), CDAL94HH
Assembly Bond Type (at Die) Solder Solder
Assembly Bond Type (at LF) Solder Solder
Assembly No. of bond over active area 1 1
Assembly Glass Transistion Temp 125C 125C
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin
Assembly Header plating (Die Land Area) Spot Ag plating Spot Ag plating
Assembly Wire Diameter NA NA
Assembly Leadframe Type KLF01626 KLF01626
Assembly Leadframe Material CDA194HH CDA194HH
Assembly Lead Frame Manufacturer NBKQ NBKQ
Assembly Molding Compound Type EME-G700LA EME-G700LA
Assembly Mold Compound Material Manufacturer Sumitomo Sumitomo
Assembly Green Compound (Yes/No) Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes
Assembly Assembly Site/ Location SAT/Shanghai SAT/Shanghai
Assembly Test Site/ Location SAT/Shanghai SAT/Shanghai
Product Max Junction Temp 150 C 150 C
Product Max Thermal resistance Junc (amibent) 110 C/W 110 C/W
Product DataSheet ds30464 ds30464
Product Q_ual Plan Number 19121107 1921107
Reliability and Characterization Testing
#in [Accept on #I
AEC- " ) . Failed/ Results Results
Q101 Test Test Conditions Duration / Limits sample Size} # of Lots X = Test Needed pass/Fail X = Test Needed pass/Fail
(D) per Lot
Bake 125C 24 Hrs SMD only, X pass X pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X pass X pass
IR reflow 260C 3 cycles 8,9&10 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
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC | Operating Range, Per Data Sheet
4 0/25 3 wafer lots X pass X pass
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
. MIL-STD-750-1, M1038 Condition B (Zeners), at rated 168 Hrs 0/77 X pass X pass
Steady State Operational
5c (Zeners Only) 1Z max, TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots X pass X pass
and after SSOP as a minimum. 1000 Hrs 0/77 X pass X pass
168 Cycles 0/77 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
1000 Cycles 0/77 X pass X pass
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC A102 96 Hrs 0/77 3 Assembly lots X pass X pass
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
9 HAST A110 96 Hrs 0/77 3 wafer lots X pass X pass
2520 Cycles 0/77 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
15000 Cycles 0/77 X pass X pass
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X pass X pass
11 ESD CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X pass X pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X pass X pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X pass X pass
13 ;?;Sﬁ;z:ﬁi:;; JESD22-B100 Package Outline 0/30 1 Assembly lot X pass X pass
20 RESBT:E::&S:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X pass X pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X pass X pass
THERMAL RESISTANCE
22 (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X pass X pass
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X pass
Summary:

Submitted By:
Approved By:

George Isaac
Frank Chen, 9/3/2020
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Certificate of Design, Construction & Qualification

Description: Phenitec fab integration - HQ fab transfer to 1st fab qualification and Porting from SAT site

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device & ‘Qual Device 5 ‘Qual Device 6 -lot1 ‘Qual Device 6 -lot2 Qual Device 6 -lot3
Product Part Number BZT52C8V25-7-F DDZ9678-7 D223C517-F MMBZ52408-7-F BZT52C16-7-F DD296880-7 DDZ9688Q-7 DD29688Q-7
Assembly Package Type S0D-323 S0D-123 SoT-2 SOT-2. S0D-123 S0D-123 S0D-123 S0D-123
Assembly Package Size 25571371075 3.6571.55°1.10 29247105 2.9%2.471.05 3.6571.5571.10 3.6571.5571.10 3.6571.55°1.10 3.6571.5571.10
afer Die Name(s) MAEN8V2) DES678EBT MAEN51V) MBEN10V) MAEN16V) DES678EBT DES678EBT DESG78EBT
afer Die Size (W/L/Thickness) - After Saw 0.3570.35%0.2mm 0.3570.35%0.14mm 0.3570.35%0.2mm 0.3570.35%0.2mm 0.3570.35%0.2mm 0.35%0.35°0.14mm 0.3570.35%0.14mm 0.35%0.35°0.14mm
afer Die Process / Technology Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar
afer Wafer FAB/ Location Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec Lst Fab/Japan Phenitec 1st Fab/Japan Phenitec Lst Fab/Japan
afer Wafer Diameter " & & & & & " &
afer Front Metal Type AISICu TIA-AISICu AISiCu AISiCu TIAI-AISIC TIA-AISICY TIALAISICy TIA-AISICY
TIAI0.13/0.37um)-
Wafer Front Metal Layer Number/ Thickness 35um 3.5um 3.5um 25um 3.5um ! A‘IS‘\Cu(/S Ou:")“' TIAI(0.13/0.37um)-AlSICu(3.0um) TIAI(0.13/0.37um)-AISiCu(3.0um)
afer Number of Poly Layers 0 1 0 0 0 0 0 0
afer Back Metal Type (All Layers) AuAs-Au AuAsAu AuAs AU AuAsAu AuAsAu AuAs AU Auhs-Au AuAs AU
afer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um
afer Die Conforming Coating (Passivation) PSG+NSG PSGHNSG PSGHNSG PSGHNSG PSGHNSG PSGHNSG PSG+NSG PSGHNSG
afer Die passivation thickness range 10000A 100004 10000A 10000A 10000A 10000A 100008 10000A
afer No of masks Steps 4 4 4 4 4 4 4 4
Assem Die quantity per package (e.g. single or dual dies| 1 1 2 1 1 1 1 1
Assem Die Attach Method (DB Epoxy/Solder Type EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC
Assem Bond Wire/Clip Bond Material/ Supplier .0mil/Cu/TANAKA T.0mil/Cu/TANAKA T.0mil/Cu/TANAKA T.0mil/Cu/Heraeus T.0mil/Cu/Heraeus T.0mil/Pd Cu/LMT T.0mil/Pd Cu/LMT T.0mil/Pd Cu/LMT
Assem Bond Type (at Die) Ball Ball Ball Bal Bal Ball Ball Ball
Assem Bond Type (at LF) Wadge Wadge Wadge Wadge Wadge Wadge Wadge Wadge
Assem No- of bond over active arez 1 1 2 1 1 1 1 1
Assem Glass Transistion Temp 125°C 125°C 125°C 125°C 125°C 125°C 125°C 125°C
Assem Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin
Assem Header plating (Die Land Area) Copper plating copper plating copper plating Copper plating Copper plating Copper plating Copper plating Copper plating
Assem Wire Diameter Lomil .0mil .0mil .0mil L.0mil .0mil Lomil .0mil
Assem Leadframe Type S0D-3238 S0D-1238 SOT-23C27R SOT-23C27R S0D-1238 S0D-1238 S0D-1238 S0D-1238
Assem Leadframe Material Alloy42 Alloy42 Alloy42 Alloy42 Alloya2 Alloya2 Alloya2 Alloya2
Assem Lead Frame Manufacturer ASM/NBKQ. SHEC/NBKQ. SHEC/NBKQ. SHEC/NBKQ. SHEC/NBKQ. SHEC/NBKQ. SHEC/NBKQ. SHEC/NBKQ
Assem Molding Compound Type GR640HV-LL GRG4OHV-LL GRG4OHV-LL GR640HV-LL GR640HV-LL CEL-1700HF40SKD3 CEL-1700HF40SK-D3 CEL-1700HF40SKD3
Assem Mold Compound Material HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL
Assem Green Compound (Yes/No] Yes Yes Yes Yes Yes Yes Yes Yes
Assem Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Assem Assembly Site/ Location CAT AT AT CAT CAT CAT AT CAT
Assem Test Site/ Location CAT AT AT CAT cAT cAT AT CAT
Product Datasheet BZT52C8V2S DDZ9678 D223C51 MIMBZ52408 BZT52C16 DDZ9688 DDZ9688 DDZ9688
Product Qual Plan Number 20011502 20011502 20011502 20011502 20011502 20011502 20011502 20011502
Reliability and Characterization Testing
#in Accepton
AEC- #Failed/ Results Results Results Results Results Results Results Results
Test Test Conditi Duration / Limits #0f Lot X = Test Needed X=Test Needed X=Test Needed BS Test Completed BS Test Completed BS Test Completed S Test Completed BS Test Completed
Q101 st nitions el e Sample offots est Neede Pass/Fail est Nee Pass/Fail est Nee Pass/Fail QESpest o Pass/Fail QEspest o Pass/Fail QESpest o Pass/Fail CESTetcomple Pass/Fail QESpest o Pass/Fail
o)) Size per Lot
Bake 125C 24 Hirs X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 [ mst1 Pre-conditioning R reflow 260C 3 cycles forTest#7,| 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
CSAM pre and postMSL per JECEC J-STD-020 22 pes 898&10 x Pass X Pass X Pass x Pass x Pass x Pass X Pass x Pass
Refer to Tab - Diodes Delam Spec (1-5TD-020,
ATl qualification parts submitted f
3 [ExTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC quetiica ‘°:'e‘::n; submittector x Pass x Pass x Pass x Pass x pass x Pass x Pass x Pass
B PARAMETRIC Test al parameters per Data Sheet nlcuding AC & DC| Operating Range, Per Data sheet | o 3 waer ots N s " e . orss N e N orss N s . s N s
VERIFICATION (PV) accross data sheet temperature range (ac, Q)
MIL-STD-750-1, M1038 Condition B (Zeners), at rated 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Steady State Operational
(zeners Omy 12 max, TA to rated TJ, TEST before 500 Hrs /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
v and after SSOP as a minimum. 1000 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Post-1x for initial qual of new die/package or
Post-1x Cross-section | family/technology (required to qualify Cu/coated Cu post 1000 Hrs o1 3 wafer lots X Pass X Pass X Pass X Pass X Pass
s wire for Automotive)
MILSTD-750-1, M1038 Condition B (Zeners), at rated
Steady State Operational 12 max, TA to rated TJ, TEST before
2000 H 0/76 3 wafer lots X P X 2 X P X P X P
(zener Only) -2x and after SSOP as a minimum. (required to qualify " / wateriots o d o o o
Cu/coated Cu wire for
Post- 1 qual
Post-2x Cross-section ost-2x for inital qual of new die/package or post 2000 Hrs 01 3 wafer lots X Pass X Pass X Pass X Pass X Pass
family/technology
168 Cycles 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
c Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Post-1x TC CSAM CSAM post: 1 stress (required to qualify Cu/coated post 1000 Cycles 0/22 0r 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
Cu wire for marked 11
-1x T I
Post-1x TC Ball + Post-1x TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X Pass Pass X Pass Pass X Pass
Stitch/Wedge pull
Post-1x TC Ball Shear Post-1x TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
Post-1x TC Cross-section | 701X TC forinitial qual of new die/package or post 1000 Cycles o/1 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
family/technolo
Ta=-55C to 150C o Max Tj, PER JESD22A-104
d to qualify Cu/coated Cu wire f
7 TC2% {required to quality Cufcoated Cu wire for 2000 Cycles 0/70 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
Automotive, and performed only if BLR is not being
CSAM post-2X stress (required to qualify Cu/coated 2zer
Post-2x TCCSAM | Cu wire for Automotive, and performed only if BLR is post 2000 Cycles teda1| 3 Assemblylots X Pass X Pass X Pass X Pass X Pass
not being performed |
Post-2x TC Ball + | Post-2x TC (Miax 30 wires/balls, and performed only i
2000 Cycl o3 3 Assembly lot: X P X 2 X P X P X P
Stitch/Wedge pull BLR is not being performed) Post veles / ssembly ot o el o 2 o
X T iy
Post-2x TC Ball Shear | POt 2X TC (Max 30 wires/balls, and performed only i post 2000 Cycles o3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
BLR s not being performed)
Post-2x TC for initial qual of new die/package or
Post-2x TC Cross-section | family/technology (and performed only if BLR is not post 2000 Cycles o1 3 Assembly lots X Pass X pass X Pass X Pass X Pass
being performed)
STD- i
7b Wire Bond Integrity | ™5TP-750, Method 2037 (For bonding of dissimilar 500 Hrs ofs 3 Assembly lots x Pass x Pass x Pass x Pass x Pass x Pass x Pass x Pass
metals, eg: Au/Al)
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC @ o 96 Hrs o/77 3 Assembly lots x Pass x Pass x Pass x Pass x Pass x Pass x Pass x Pass
HAST-1x Ta=130C, 85%RH 33'3:?13:0% Bias; PER JESD22- 96 Hrs /17 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Post-1x HAST Csan | CSAM PostrIXstress (required to qualify Cu/coated post 96 Hrs /22 0r 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Cu wire for Automotive); can skip if performing to 2x marked 11
Post- T
0st-1x HAST Ball + Post-1x HAST (Max 30 wires/balls) post 96 Hrs o3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-1 HAST Ball Shear Post-1x HAST (Max 30 wires/balls) post 96 Hrs o3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
% . X g
Post-1x HAST Cross- | Post-1x HAST for initial qual of new die/package or sost 96 s o S wafor ot M s M orss M s " s M e
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 0/70 3 wafer lots X Pass X Pass X Pass x Pass X Pass
Post-2x HaST csam | CSAM post-2X stress (required to qualify Cu/coated post 192 Hrs o/220r 3 wafer lots X pass X Pass X Pass X Pass X Pass
Cu wire for marked 11
Post-2x HAST Ball
ost2x 2l Post-2x HAST (Max 30 wires/balls) post 192 Hrs o3 3 wafer lots 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 o3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Post-2x HAST Cross- | Post-2x HAST for initial qual of new die/pack
ostr2x it ostr2x or nitial qual of new die/package or post 192 Hrs o/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass
section family/technoloy
2520 Cycles /77 X Pass X Pass 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 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10 15000 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
MILSTD-750 Method 1037 (Not required for TVS)
10L-2x (required to qualify Cu/coated Cu wire for 30000 Cycles /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass
n o HBM __(AEC-Q101-001) PER DATA SHEET 0/30 Twafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
CDM___(AEC-0101-005) PER DATA SHEET 0/30 Twafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
) DPA AECQ101-004 SEC.4 /2 T Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Package Physical
13 ackage Physical 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
Dimemsions (PD)
ST
20 |RESS :EN:TE(;(SJ:)O"DER JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
21 i J-STD-002; JESD22B102 (245C +0/55) S Seconds 0/10 T Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
THERMAL RESISTANCE
2 JESD 243, 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
(TR)
23| Wire Bond Strength MILSTD-750 METHOD 2037 (JESD22-B1168) Cplo1.66 O/ minof 5| 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 BOND SHEAR 'AEC-Q101-003 Cpic1.66 0/ minof 5| 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
25 Die Shear MILSTD 750 (2017 o166 9 LAssembly ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Summary Yanming Ui 9/24/2020

Submitted By:
Approved By:

Mark Li 9/24/2020
Frank Chen, 9/30/2020






Certificate of Design, Construction & Qualification

Description: CAT SOD523 Porting Devices Qualfication

Category Qual Device 3 Qual Device 4 Qual Device 5 Qual Device 6 Qual Device 9 Qual Device 10 Qual Device 11 Qual Device 12 Qual Device 13-1 Qual Device 13-2
Product Part Number SDM20U40-7 ZHCS350TA BAS521-7 DLLFSDO1T-7 DDZ9717T-7 BZT52C2V0T-7 BZTS585B6V8T-7 T3V3s5-7 BZT585B15TQ-7 BZT585B15TQ-7
Assembly Package Type SOD-523 SOD-523 SOD-523 SOD523 SOD-523 SOD-523 SOD-523 SOD-523 SOD-523 SOD-523
Assembly Package Size 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm
Wafer Die Name(s) 6M30FFF15C SYO16AA0040ACE6-C W1089BMT-FW003 5DDO7DNJ DZ9717EBC MAEN2VOET ZA068FT-FZ105 SRGNSV6RKF MMW15VEBB MMW15VEBB
Wafer Die Size (W/L/Thickness) - After Saw 0.47*0.47*0.15mm 0.38%0.43* 0.15mm 0.40*0.40*0.138mm 0.23*0.23*0.10mm 0.33*0.33*0.14mm 0.35*0.35*0.14mm 0.35*0.35*0.14mm 0.45*0.45*0.14mm 0.33*0.33*0.14mm 0.33*0.33*0.14mm
Wafer Die Process / Technology SKY Schottky Barrier Diode Switching Switching Diode Bipolar Bipolar Bipolar TVS Bipolar Bipolar
Wafer Wafer FAB/ Location Phenitec SFAB1/Shanghai SFAB / Shanghai Okayama / Phenitec Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan SFAB. Okayama / Phenitec Phenitec Phenitec
Wafer Wafer Diameter 6inch 6inch 6" g 6" 6" 6" g 6" 6"
Wafer Front Metal Type AlSiCu AlISiCu AlISiCu AlISiCu AlISiCu AlISiCu AlSiCu TiAL-AISiCu AlSiCu AlISiCu
Wafer Front Metal Layer Number/ Thickness 3um 4um 3.5um 2.5um 3.5um 3.5um 2um 2.5um 2.5um 2.5um
Wafer Number of Poly Layers N/A NA NA N/A 0 1 0 1 0 0
Wafer Back Metal Type (All Layers) Au Ti-NiV-Au NiV / Au Au/As-Au AuAs-Au AuAs-Au NiVAu Au/AsAu AuAs-Au AuAs-Au
Wafer Back Metal Thickness (All Layers) 0.9um T':lsozﬁlg‘o‘éfaook 5150A 0.9 um 0.9um 0.9um 125A+/_25A - 5,150A+/-500A 0.9um 0.9um 0.9um
Wafer Die Conforming Coating (Passivation) N/A NA PECVD Oxide,Nitride PSG+NSG PSG+NSG NSG Si02 none PSG+NSG PSG+NSG
Wafer Die passivation thickness range N/A NA 1.5KA Nitride; 6kA Oxide 8000A 10000A 3000A 6,000A - 9,000A N/A 10000A 10000A
Wafer No of masks Steps 3 3 5 4 4 4 4 5 4 4
Assembly Die quantity per package (e.g. single or dual dies) Single Single Single Single Single Single Single Single Single Single
Assembly Die Attach Method (DB Epch/Salder Type) EUTECTIC Epoxy EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC
Assembly Die Attach Material/ Supplier N/A 90055P (5:Hif%)/YIZ-BOND EUTECTIC Au EUTECTIC Au N/A N/A N/A N/A N/A N/A
Assembly Bond Wire/Clip Bond Material/ Supplier PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG
Assembly Bond Type (at Die) Thermo sonic Thermo sonic Thermo Sonic Thermo Sonic Thermo sonic 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 Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
Assembly No. of bond over active area 1 1 1 1 1 1 1 1 1 1
Assembly Glass Transistion Temp 150C 150C 150C 150C 150C 150C 150C 150C 150C 150C
Assembly Terminal Finish (Plating) Material Sn Sn Sn Sn Sn Sn Sn Sn Sn Sn
Assembly Header plating (Die Land Area) Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper
Assembly Wire Diameter 0.8mil 1.0 mil 0.8mil 0.8mil 0.8mil 0.8mil 1.0mil 1.0mil 1.0mil 1.0mil
Assembly Leadframe Type SOD-523 SOD-523 SOD-523 SOD-523 SOD-523 SOD-523 SOD-523 SOD-523 SOD-523 SOD-523
Assembly Leadframe Material Alloy42. Alloy42. Alloy42. Alloy42. Alloy42. Alloy42. Alloy42. Alloy42. Alloy42. Alloy42.
Assembly Lead Frame Manufacturer SHEC/ SDI SHEC/ SDI SHEC/ SDI SHEC/ SDI SHEC/ SDI SHEC/ SDI SHEC/ SDI SHEC/ SDI SHEC/ SDI SHEC/ SDI
Assembly Molding Compound Type CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2)
Assembly Mold Compound Material Manufacturer Hitachi Hitachi Hitachi Hitachi Hitachi Hitachi Hitachi Hitachi Hitachi Hitachi
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 CAT/ChengDu 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 CAT/ChengDu CAT/ChengDu CAT/ChengDu
Product DataSheet DS30393 DS42076 DS32175 DS37600 DS30553 DS30502 DS36638 DS31112 DS38426 DS38426
Product Qual Plan Number 19112702 19112702 19112702 19112702 19112702 19112702 19112702 19112702 19112702 19112702
Reliability and Characterization Testing
#in Accept on
AEC- # Failed/ Results Results Results Results Results Results Results Results Results Results
T Test Conditic Durati Limit: # ts X =Test N X =Test N X =Test N X =Test N X =Test N X =Test N X =Test N X =Test N X =Test N X =Test N
Q101 est est Conditions /RS Sample of Lots est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail
(D) [Size per Lot
Bake 125C 24 Hrs SMD only, Pass Test Needed Pass Test Needed Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots Pass est Needed Pass est Needed Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X =Test Needed Pass X = Test Needed Pass
IR reflow 260C 3 cycles 8,9&10 X =Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
All lificati ts submitted fc
3 |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC qualifica ‘°':e‘::i'"; submitted for X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
PARAMETRIC Testall 1 Data Sheet inlcuding AC & DC O ting R: Per Data Sheet
4 estall parameters per Data Sheet inlcuding perating Range, Per Data Sheef 0/25 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
5 HTRB-1x Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
1000 Hrs 0/77 X =Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X =Test Needed Pass
Steady State Operational MIL-STD-750-1, M1038 Condition B (Zeners), at rated 1Z 168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Sc (Zeners Only) max, TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
v and after SSOP as a minimum. 1000 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
168 Cycles 0/77 X = Test Needed Pass Test Needed Pass Test Needed Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
7 e Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots est Needed Pass est Needed Pass est Needed Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
1000 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
MIL-STD-750, Method 2037 (For bondi f di il
7b | wire Bond Integrity » Mef m‘;‘als egf :ur /A‘I"" ing oF dissimilar 500 Hrs o/s 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC @ AL02 96 Hrs 0/77 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
9 HAST a3 e 96 Hrs o7 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
2520 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X = Test Needed Pass Test Needed Pass Test Needed Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
15000 Cycles 0/77 est Needed Pass Pass Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X = Test Needed Pass Pass Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
MM (AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot est Needed Pass Pass Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Package Physical
13 D:;:mg:on:s(‘:;' JESD22-B100 Package Outline 0/30 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X =Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X =Test Needed Pass
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X =Test Needed Pass X = Test Needed Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
THERMAL RESISTANCE
22 () JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ minof 5 1 Assembly lot X = Test Needed Pass Test Needed Pass Test Needed Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ minof 5 1 Assembly lot est Needed Pass est Needed Pass est Needed Pass Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
25 Die Shear ﬂLrSTD—75O (2017) CEk>1 6 0/5 1 Assemb\x lot X =Test Needed Pﬁ X = Test Needed Pﬁ X = Test Needed Pﬁ X = Test Needed Pﬁ X = Test Needed Pﬁ X = Test Needed Pﬁ X = Test Needed Pﬁ X = Test Needed Pﬁ X = Test Needed Pﬁ X = Test Needed Pass
Summary: Yanming Li 8/14/20

Submitted By:
Approved By:

Mark Li 8/14/20
Hiwen Hu 8/14/20






Certificate of Design, Construction & Qualification

Description: CAT SOD523 Porting Devices Qualfication

Category Qual Device 10 Qual Device 13-1 Qual Device 13-2
Product Part Number BZT52C2V0T-7 BZT585B15TQ-7 BZT585B15TQ-7
Assembly Package Type SOD-523 SOD-523 SOD-523
Assembly Package Size 1.6*0.8*0.6mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm
Wafer Die Name(s) MAEN2VOET MMW15VEBB MMW15VEBB
Wafer Die Size (W/L/Thickness) - After Saw 0.35*0.35*%0.14mm 0.33*0.33*0.14mm 0.33*0.33*0.14mm
Wafer Die Process / Technology Bipolar Bipolar Bipolar
Wafer Wafer FAB/ Location Phenitec 1st Fab/Japan Phenitec Phenitec
Wafer Wafer Diameter 6" 6" 6"
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3.5um 2.5um 2.5um
Wafer Number of Poly Layers 1 0 0
Wafer Back Metal Type (All Layers) AuAs-Au AuAs-Au AuAs-Au
Wafer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um
Wafer Die Conforming Coating (Passivation) NSG PSG+NSG PSG+NSG
Wafer Die passivation thickness range 3000A 10000A 10000A
Wafer No of masks Steps 4 4 4
Assembly Die quantity per package (e.g. single or dual dies) Single Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier PdCu/HEESUNG PdCu/HEESUNG PdCu/HEESUNG
Assembly Bond Type (at Die) Thermo sonic Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermo sonic Thermo sonic Thermo sonic
Assembly No. of bond over active area 1 1 1
Assembly Glass Transistion Temp 150C 150C 150C
Assembly Terminal Finish (Plating) Material Sn Sn Sn
Assembly Header plating (Die Land Area) Bare copper Bare copper Bare copper
Assembly Wire Diameter 0.8mil 1.0mil 1.0mil
Assembly Leadframe Type SOD-523 SOD-523 SOD-523
Assembly Leadframe Material Alloy42 Alloy42 Alloy42
Assembly Lead Frame Manufacturer SHEC/ SDI SHEC/ SDI SHEC/ SDI
Assembly Molding Compound Type CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2)
Assembly Mold Compound Material Manufacturer Hitachi Hitachi Hitachi
Assembly Green Compound (Yes/No) Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes
Assembly Assembly Site/ Location CAT/ChengDu CAT/ChengDu CAT/ChengDu
Assembly Test Site/ Location CAT/ChengDu CAT/ChengDu CAT/ChengDu
Product DataSheet DS30502 DS38426 DS38426
Product Qual Plan Number 19112702 19112702 19112702
— —
Reliability and Characterization Testing
#in Accept on
: IE :1 Test Test Conditions Duration / Limits “s::n":; / # of Lots X = Test Needed PZ e:;:::" X = Test Needed :a esss';l::il X = Test Needed PZ e:;:::"
(D) Size per Lot|
Bake 125C 24 Hrs SMD only, X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X =Test Needed Pass
IR reflow 260C 3 cycles 8,9&10 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass
2 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC accross | Operating Range, Per Data Sheet 0/25 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
VERIFICATION (PV) data sheet temperature range (AC, DC)
Steady State Operational MIL-STD-750-1, M1038 Condition B (Zeners), at rated IZ max, 168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
(Zeners Only)-1x TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
and after SSOP as a minimum. 1000 Hrs 0/77 X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
Post-1x for initial qual of new die/package or
Post-1x Cross-section | family/technology (required to qualify Cu/coated Cu wire for post 1000 Hrs 0/1 3 wafer lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
5c Autgmotive)
MIL-STD-750-1, M1038 Condition B (Zeners), at rated 1Z max,
Steady State Operational TA t,o rated ™ TEST before . 2000 Hrs 0/76 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
(Zener Only)-2x and after SSOP as a minimum. (required to qualify Cu/coated
Cu wire for Automotive)
N Post-2x for initial qual of new die/package or
Post-2x Cross-section N post 2000 Hrs 0/1 3 wafer lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
family/technology
168 Cycles 0/77 X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
TC-1x Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
1000 Cycles 0/77 X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
Post-1x TC CSAM CSAM post-1X stress (required to q.uallfy Cu/coated Cu wire post 1000 Cycles 0/22 or 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
for Automotive) marked 11
Post-1x TC Ball + R
3 Post-1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Stitch/Wedge pull
Post-1x TC Ball Shear Post-1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Post-1x TC Cross-section Post-1x TC for |n|t|a.l qual of new die/package or post 1000 Cycles 0/1 3 Assembly lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
family/technology
Ta=-55C to 150C or Max Tj, PER JESD22A-104 (required to
7 TC-2x qualify Cu/coated Cu wire for Automotive, and performed 2000 Cycles 0/70 3 Assembly lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
only if BLR is not being performed)
CSAM post-2X stress (required to qualify Cu/coated Cu wire 0/22 0r
Post-2x TC CSAM for Automotive, and performed only if BLR is not being post 2000 Cycles 3 Assembly lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
performed ) marked 11
P?St-zx TC Ball + Post-2x TC (Max 30 WIres/.balls, and performed only if BLR is post 2000 Cycles 0/3 3 Assembly lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
Stitch/Wedge pull not being performed)
Post-2x TC Ball Shear Post:2xTC (Max 30 wwes/PaIIS, and performed only if BLR is post 2000 Cycles 0/3 3 Assembly lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
not being performed)
Post-2x TC for initial qual of new die/package or
Post-2x TC Cross-section [  family/technology (and performed only if BLR is not being post 2000 Cycles 0/1 3 Assembly lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
performed)
7b Wire Bond Integrity MIL-STD-750, Method 203;‘F:L/t);;\dlng of dissimilar metals, 500 Hrs 0/5 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
8 (alt) PCT/AC Ta=121°C 15PSIG ;1()(;)2‘%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
HAST-1x Ta=130C, 85%RH 33.3 /;:sllfOSO% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
Post-1x HAST CSAM CSAM post-1X stress. (required t.o guallfy Cu(coated Cuwire post 96 Hrs 0/22 or 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
for Automotive); can skip if performing to 2x marked 11
Post-1x HAST Ball + .
] Post-1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X =Test Needed Pass X = Test Needed Pass X =Test Needed 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 = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Post-1x HA_ST Cross- Post-1x HAST for |n|t!a| qual of new die/package or post 96 Hrs 0/1 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
section family/tech nology
9 . .
HAST-2x Ta=13.0C, SS%RH_33'3 psia 80% B|35f PER JESD22- . 192 Hrs 0/70 3 wafer lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
A110 (required to qualify Cu/coated Cu wire for Automotive)
Post-2x HAST CSAM CSAM post-2X stress (required to quallfy Cu/coated Cu wire post 192 Hrs 0/22.0r 3 wafer lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
for Automotive) marked 11
Po%t-Zx HAST Ball + Post-2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X = Test Needed Pass X = Test Needed Pass X =Test Needed 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 = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Post-2x HA_ST Cross- Post-2x HAST for |n|t!a| qual of new die/package or post 192 Hrs 0/1 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
section family/tech nology
2520 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
10 15000 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
10L-2x MIL-STD-750 Method 1037 (Not r.equlred for TVS_) (required 30000 Cycles 0/77 3 wafer lots X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
to qualify Cu/coated Cu wire for Automotive)
11 EsD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
13 Péckage.Physlcal JESD22-B100 Package Outline 0/30 1 Assembly lot X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
Dimemsions (PD)
20 RESIST:’:§$ ;I:;:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X =Test Needed Pass X = Test Needed Pass X =Test Needed Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
22 THERMAL(;{:;SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
25 Die Sheir MIL-STD-750 (2017) Cpk>1.66 0/5 1 Aisembly lot X = Te_st Needed Pa_ss X= Te_st Needed Pa_ss X = Te_st Needed PaL
Summary: Yanming Li 8/14/20

Submitted By:
Approved By:

Mark Li 8/14/20
Frank Chen, 1/7/2021






Certificate of Design, Construction & Qualification

Description: To Qualify TVS products using Phenitec 1st Fab wafers.

Submitted By:
Approved By:

Kylie Hwong, 2/8/20
Frank Chen, 2/4/2021

Category Qual Device 4
Product Part Number MMBZ27VCLQ-7-F
Assembly Package Type SOT-23
Assembly Package Size 2.9*%2.4*¥1.0 mm
Wafer Die Name(s) 5RYN27VNPF
Wafer Die Size (W/L/Thickness) - After Saw 0.45*0.45*0.2mm
Wafer Die Process / Technology TVS
Wafer Wafer FAB/ Location Phenitec/Okayama
Wafer Wafer Diameter 5"
Wafer Front Metal Type AlSiCu
Wafer Front Metal Layer Number/ Thickness 2.0um
Wafer Number of Poly Layers 0
Wafer Back Metal Type (All Layers) Au-As-Au
Wafer Back Metal Thickness (All Layers) 0.9um
Wafer Die Conforming Coating (Passivation) PSG,NSG
Wafer Die passivation thickness range 10000A
Wafer No of masks Steps 4
Assembly Die quantity per package (e.g. single or dual dies) 2
Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier Au
Assembly Bond Type (at Die) Thermo-Ultrasonic
Assembly Bond Type (at LF) Thermo-Ultrasonic
Assembly No. of bond over active area 2
Assembly Glass Transistion Temp 160°C
Assembly Terminal Finish (Plating) Material 100% Matte Tin
Assembly Header plating (Die Land Area) Ag
Assembly Wire Diameter 1.0 mil
Assembly Leadframe Type SOT-23A
Assembly Leadframe Material Alloy 42
Assembly Lead Frame Manufacturer PBE/MHT/XMYH/NBKQ/JYKQ
Assembly Molding Compound Type CEL-1700HF40SK-D3
Assembly Mold Compound Material Manufacturer Hitachi
Assembly Green Compound (Yes/No) Yes
Assembly Lead-Free (Yes/No) Yes
Assembly Assembly Site/ Location SAT/Shanghai, China
Assembly Test Site/ Location SAT/Shanghai, China
Product Max Junction Temp 150°C
Product Max Thermal resistance Junc (amibent) 556°C/W
Product DataSheet ds30352
Product Q_ual Plan Number 20020702
Reliability and Characterization Testing
#in Accept on
AEC- Test Test Conditions Duration / Limits IR # of Lots X = Test Needed Results
Q101 Sample Pass/Fail
(D) Size per Lot
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 (AC,
4 0/25 3 wafer lots X pass
VERIFICATION (PV) accross data sheet temperature range 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 Cycles 0/77 X pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X pass
1000 Cycles 0/77 X pass
8 (alt) PCT/AC Ta=121°C 15PSIG Alf:Z%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X pass
Ta=859C, 85% RH, with 80% Maximum Reverse Bias. 168 Hrs 0/77 X pass
9 alt H3TRB IESD22A-101 500 Hrs 0/77 3 wafer lots X pass
1000 Hrs 0/77 X pass
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X pass
RESISTANCE TO SOLDER
20 JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly lot X pass
HEAT (RSH)
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X pass
22 THERMAL(_'::)SBTANCE 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
Summary: Kylie Hwong / Devin Sun, 9/19/2020, 12/18/2020






Certificate of Design, Construction & Qualification

Description: To qualify and release Liteon wafer on HV zener

Category Qual Device 1 Qual Device 2- Lot 1 Qual Device 2- Lot 2 Qual Device 2- Lot 3 Qual Device 2 - Lot 4 Qual Device 2 - Lot 5 Qual Device 2- Lot 6
Product Part Number AZ23C27Q-7-F BZX84C16T-7-F BZX84C16T-7-F BZX84C16T-7-F BZX84C16T-7-F BZX84C16T-7-F BZX84C16T-7-F
Assembly Package Type SOT-23 SOT-523 SOT-523 SOT-523 SOT-523 SOT-523 SOT-523
Assembly Package Size 2.9*2.4*1.025mm 1.6*1.6*0.8mm 1.6*1.6*0.8mm 1.6*1.6*0.8mm 1.6*1.6*0.8mm 1.6*1.6*0.8mm 1.6*1.6*0.8mm
Wafer Die Name(s) N5270-QF1074Z165 N5160-Q810742001 N5160-QF10742001 N5160-Q81074Z001 N5160-QF10742001 N5160-Q810742001 N5160-QF10742001
Wafer Die Size (W/L/Thickness) - After Saw 0.35*0.35*%0.216mm 0.35*0.35*%0.216mm 0.35*%0.35*0.216mm 0.35*0.35*%0.216mm 0.35*0.35*0.216mm 0.35*0.35*%0.216mm 0.35*%0.35*0.216mm
Wafer Die Process / Technology zener diode zener diode zener diode zener diode zener diode zener diode zener diode
Wafer Wafer FAB/ Location Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu
Wafer Wafer Diameter 6 inch 6 inch 6inch 6 inch 6inch 6 inch 6inch
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 2um 2um 2um 2um 2um 2um 2um
Wafer Number of Poly Layers 0 0 0 0 0 0 0
Wafer Back Metal Type (All Layers) Au NiVAu Au NiVAu Au NiVAu Au
Wafer Back Metal Thickness (All Layers) 5,000A+/-500A 125A+/_25A - 5,150A+/-500A 5,000A+/-500A 125A+/_25A - 5,150A+/-500A 5,000A+/-500A 125A+/_25A - 5,150A+/-500A 5,000A+/-500A
Wafer Die Conforming Coating (Passivation) Si02 Si02 Si02 Si02 Si02 Si02 Si02
Wafer Die passivation thickness range 6,000A - 9,000A 6,000A - 9,000A 6,000A - 9,000A 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 4 4
Assembly Die quantity per package (e.g. single or dual dies) 2 1 1 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier Au Au Au Au Au Au Au
Assembly Bond Type (at Die) Thermo sonic Thermo sonic 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 Thermo sonic Thermo sonic
Assembly No. of bond over active area 2 1 1 1 1 1 1
Assembly Glass Transistion Temp 135°C 135°C 135°C 135°C 135°C 135°C 135°C
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Header plating (Die Land Area) Ag Ag Ag Ag Ag Ag Ag
Assembly Wire Diameter 0.7 mil 0.7 mil 0.7 mil 0.7 mil 0.7 mil 0.7 mil 0.7 mil
Assembly Leadframe Type SOT-23A SOT-523A SOT-523A SOT-523A SOT-523A SOT-523A SOT-523A
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Lead Frame Manufacturer MHT MHT MHT MHT MHT MHT MHT
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 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 HITACHI HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Assembly Test Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 417°C/W 833°C/W 833°C/W 833°C/W 833°C/W 833°C/W 833°C/W
Product DataSheet DS18003 DS30262 DS30262 DS30262 DS30262 DS30262 DS30262
Prod_uct Qual Plan Number 20102302 ZOILSOZ 201&02 ZOILBOZ 201&02 ZOILBOZ 2010&02
Reliability and Characterization Testing
#in Accept on
‘:f;; Test Test Conditions Duration / Limits “S:n":Ide / # of Lots X = Test Needed :a e:;'::“ X = Test Needed :a e:;'::“ X = Test Needed :a esss‘;:::“ X = Test Needed :a e:;'::“
(D) Size per Lot
Bake 125C 24 Hrs SMD only, X PASS X PASS X PASS X PASS X PASS X PASS X PASS
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles #7,8,9 & X PASS X PASS 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 X PASS 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 X PASS X PASS X PASS X PASS X PASS X PASS
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
Steady State MIL-STD-750-1, M1038 Condition B (Zeners), at rated 168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
5c Operational (Zeners 1Z max, TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
Only) and after SSOP as a minimum. 1000 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS 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 X PASS X PASS
1000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
76 | Wire Bond Integrity | M'-"STP750, Method 2037 (For bonding of dissimilar 500 Hrs o/s 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
metals, eg: Au/Al)
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC A102 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
9 HAST Ta=130C, 85%RH 333:;';080% Bias; PER JESD22- 96 Hrs /77 3 wafer lots 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
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
15000 Cycles 0/77 X PASS X PASS 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 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 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
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
13 Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X PASS X PASS 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 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 X PASS X PASS
THERMAL RESISTANCE
22 (TR) 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
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
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
25 Die Shﬁr MIL-STD-750 (2017) C&k>1.66 0/5 1 Assembly lot X PAE X PAE X PAS_S X PA& X PAS_S X PA& X PASS
Summary:

Submitted By:
Approved By:

Luping Li 2020/10/23
Frank Chen, 2/3/2021
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Certificate of Design, Construction & Qualification

als %
BTl %P,
* M € O m P ©O B A T E ©D Description: To qualify AL5802-7 and ASMCC0217Q-7 using Phenitec 1st Fab wafer
Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4
Product Part Number G ASMCC0217Q-7 ASMCC0217Q-7 ASMCC0217Q-7
AL5802-13
Assembly Package Type SOT-26 SOT-323 SOT-323 SOT-323
Assembly Package Size 3.00*2.80*1.15 mm 2.15*%2.1*1.0 2.15*%2.1*1.0 2.15%2.1*1.0
q 6C082AC23C +
Wafer Die Name(s) DB-ICT036N140515 (no ch GDZ6V2JBBT + ON14261 GDZ6V2JBBT + ON14261 MBEN6V2JT+ ON14261
oGl q 0.32*0.44*0.15 mm + GDZ6V2JBBT:0.35*0.35%0.2mm GDZ6V2JBBT:0.35%0.35*0.2mm MBEN6V2JT:0.35%0.35*0.2mm
Wafer Die Size (W/L/Thickness) - After Saw
0.36*0.36*0.15mm ON14261: 0.40*0.40*0.178 mm ON14261: 0.40*0.40*0.178 mm ON14261: 0.40*0.40*0.178 mm
Wafer Die Process / Technology Bipolar Bipolar Bipolar Zener + MOS
Wafer Wafer FAB/ Location Phenitec/Japan Phenitec/Okaya‘ma + Phenitec/Okaya.ma + Phenitec/Okaya.ma +
HHGrace/China HHGrace/China HHGrace/China
Wafer Wafer Diameter 6C082AC23C: 6" 6" for GDZ6V2JBBT and 6" for GDZ6V2JBBT and 6" for MBEN6V2JT and
i DB-ICT036N140515: 5" 8" for ON14261 8" for ON14261 8" for ON14261
6C082AC23C: AlSiCu; GDZ6V2JBBT: TiAl/AlSiCu GDZ6V2JBBT: TiAl/AlSiCu MBEN6V2JT: TiAl/AlSiCu;
Wafer Front Metal Type
DB-ICT036N140515: Al; ON14261: AlCu ON14261: AlCu ON14261: AlCu
Waf Front Metal L Number/ Thicki 6C082AC23C: 2um; GDZ6V2JBBT: 3.5 um GDZ6V2JBBT: 3.5 um MBEN6V2JT: 3.5 um
arer DeISLAR LI T D DB-ICT036N140515: 1.7um; ON14261:4.0 um ON14261:4.0 um ON14261: 2/4.0 um
Wafer Number of Poly Layers 6COB2AC23C: none; a a 1
DB-ICT036N140S15: One;
Waf Back Metal T All L 6C082AC23C: AuAs-Au; GDZ6V2JBBT: AuAs; GDZ6V2JBBT: AuAs; MBENG6V2JT: AuAs;
e TR e DB-ICTO36N140515: AuAs-Au; ON14261: TiAu ON14261: TiAu ON14261: TiAu
q 6C082AC23C: 0.9um; GDZ6V2JBBT: 0.9um; GDZ6V2JBBT: 0.9um; MBEN6V2JT: 0.9um;
Wafer Back Metal Thickness (All Layers) ) ) 3
DB-ICT036N140515: 0.9um; ON14261: Ti100A/Au10000A ON14261: Ti100A/Au10000A ON14261: Til00A/Au10000A
Waf Die Conf ing Coating (Passivati 6C082AC23C: SIN; GDZ6V2JBBT: NSG; GDZ6V2JBBT: NSG; MBEN6V2JT: NSG;
e oG B g e DB-ICTO36N140515: SIN; ON14261: PE-SION ON14261: PESION ON14261: PE-SION
N - q 6C082AC23C: 0.8um; GDZ6V2JBBT: 3,000A; GDZ6V2JBBT: 3,000A; MBENG6V2JT: 3,000A;
Wafer Die passivation thickness range
DB-ICT036N140515: 0.9um; ON14261: 10000A ON14261: 10000A ON14261: 10000A
Waf No of ks S 6C082AC23C: 5; 5 for GDZ6V2JBBT and 5 for GDZ6V2JBBT and 5 for MBEN6V2JT and
oer OEIEESEETS DB-ICTO36N140515: 6; 7 for ON14261 7 for ON14261 7 for ON14261
Assembly Die quantity per package (e.g. single or dual dies 2 2 2 2
Assembly Die Attach Method (DB Epoxy/So\der Type) Epoxy EUTECTIC EUTECTIC EUTECTIC
Assembly Die Attach Material/ Supplier 9005SP N/A N/A N/A
Assembly Bond Wire/Clip Bond Material/ Supplier Au Au Au Au
Assembly Bond Type (at Die) Thermo-Ultrasonic Ball Ball Ball
Assembly Bond Type (at LF) Thermo-Ultrasonic Wedge Wedge Wedge
Assembly No. of bond over active area 5 3 3 3
Assembly Glass Transistion Temp 130°C 110 oC 110 oC 110 oC
Assembly Terminal Finish (Plating) Material 100% Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Header plating (Die Land Area Silver Spot Plating Ag Ag Ag
Assembly Wire Diameter 1.0 mil 1.2 mil 1.2 mil 1.2 mil
Assembly Leadframe Type SOT-26Z SOT-323A SOT-323A SOT-323A
Assembly Leadframe Material EFTEC-64T Alloy42 Alloy42 Alloy42
PBE/MHT/VAST/XMYH/JYKQ/Jih PBE/MHT/VAST/XMYH/JYKQ/JihL PBE/MHT/VAST/XMYH/JYKQ/JihLi PBE/MHT/VAST/XMYH/JYKQ/JihL|
Assembly Lead Frame Manufacturer Lin n n in
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3
Assembly Mold Compound Material Manufacturer Hitachi Hitachi Hitachi Hitachi
Assembly Green Compound (Yes/No) Yes Yes Yes Yes
Assembly Lead-Free (Yes/No] Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Assembly Test Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Product Max Junction Temp 150°C 150 oC 150 oC 150 oC
Product Max Thermal resistance Junc (case] 70 °C/W 112 oC/W. 112 oC/W 112 oC/W
Product Max Thermal resistance Junc (amibent) 200 °C/W. 324 oC/W 324 oC/W 324 oC/W
Product DataSheet DS35516 ds35230 ds35230 ds35230
Product Qual Plan Number 20022403 20022403 20022403 20022403
Reliability and Characterization Testing
#in Acce!;t on
AEC- ORIy Results Results Results Results
Test Test Conditions Duration / Limits Sample # of Lots. X =Test Needed b X =Test Needed b X =Test Needed . X =Test Needed .
Q101 N Pass/Fail Pass/Fail Pass/Fail Pass/Fail
Size per
(D) .
Bake 125C 24 Hrs SMD only, X pass X pass X pass X pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test 3 Assembly lots X pass X pass X pass X pass.
IR reflow 260C 3 cycles #7,89& 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 X pass
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC& DC | Operating Range, Per Data Sheet 0/25 3 wafer lots M pass X pass X pass X pass
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
168 Hrs 0/77 X pass X pass X pass 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 X pass X pass X pass
1000 Hrs 0/77 X pass X pass X pass X pass.
. 168 Hrs 0/77 X ass X pass X pass
6 | HTeB 'Gate‘d Devices | 10-150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs /77 3 wafer lots X Ea—ss X pass X pass
only) 1000 Hrs 0/77 X pass X pass X pass
168 Cycles 0/77 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
1000 Cycles 0/77 X pass X pass X pass X pass
7b Wire Bond Integrity MIL-STD-750, Method 2037 (For bonding of dissimilar 500 Hrs 0/5 3 Assembly lots X pass X pass X pass X pass
metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121°C 15PS‘GA11(:$ARH' PER JESD22- 96 Hrs 0/77 3 Assembly lots X pass X pass X pass X pass
168 Hrs. 0/77 X (electrical test) pass X pass X pass X pass
Ta=859C, 85% RH, with 80% Maximum Reverse Bias. 500 Hrs 0/77 X (electrical test) pass X pass X pass X pass
9alt H3TRB ESD22A-101 3 wafer lots
J 1000 Hrs 0/77 X (electrical test) pass X pass X pass X pass
2520 Cycles 0/77 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
15000 Cycles 0/77 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
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot 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
20 RES'“:’::: ('I';C;:;)LDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot 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
22 THERMAL(:;T|STANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X pass X pass X pass X pass
25 Die Shear wL-STDJSO (2017) CEk>1.66 0/5 1 Assemblx lot X pass X pass X pass X ass
Summary: Devin Sun / Kylie Hwong, 1/28/21
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