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DATE:  March 5, 2021 

PCN #:  2461 REV 3 – FINAL UPDATE 

PCN Title:  Phenitec Wafer Manufacturing Site Change, Additional Wafer 
Sources, Wafer Diameter Change, Additional Assembly and Test Site  

 

Dear Customer: 
 
This is an announcement of change(s) to products that are currently being 
offered by Diodes Incorporated.  
 
 
We request that you acknowledge receipt of this notification within 30 days of the 
date of this PCN. If you require samples for evaluation purposes, please make a 
request within 30 days as well. Otherwise, samples may not be built prior to this 
change. Please refer to the implementation date of this change as it is stated in 
the attached PCN form.  Please contact your local Diodes sales representative to 
acknowledge receipt of this PCN. 
 
Previously agreed upon customer specific change process requirements or 
device specific requirements will be addressed separately. 
 
For questions or clarification regarding this PCN, please contact your local 
Diodes sales representative. 
 
 
 
Sincerely, 
 
Diodes Incorporated PCN Team 
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 PRODUCT CHANGE NOTICE  
 

PCN-2461 REV 3 – 
FINAL UPDATE 

 
Notification Date: Implementation Date: Product Family: Change Type: PCN #: 

May 8, 2020 April 5, 2021 Discrete Wafer Site Transfer, 
Additional Wafer Source, 
Additional AT Site 

2461 

TITLE 

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

DESCRIPTION OF CHANGE 

 
REV 3: This update provides the 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 ‘1st Fab’ and convert manufacturing for select wafer types 
currently already set up at ‘1st Fab’ from 5” to 6” wafer diameter. Both factories are located in Okayama, Japan. 
Phenitec’s ‘1st 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 numbers 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 products to ensure 
there is no change to device functionality or electrical specifications in the datasheet for products listed in the tables 
below. Refer to the attached qualification reports 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 sample availability. 
 
List of changes: 
 

 Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ 
 Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’ 
 Add Phenitec ‘1st Fab’ as additional wafer source 
 Add Diodes internal OFAB (Diodes Zetex Semiconductors Limited) in Oldham, UK as additional wafer 

source 
 Add Diodes internal JKFAB (formerly Lite-On Semiconductor Corp. in HsinChu, Taiwan) as additional wafer 

source 
 Change in die size * 
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 Add Diodes internal CAT (Chengdu Assembly & Test) as additional A/T site using PdCu or Cu bond wire 
 
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 

 Table 0: Parts removed from PCN-2461 
 Table 1: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ 
 Table 2: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ and add Diodes internal CAT as 

additional A/T site 
 Table 3: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ and add Diodes internal JKFAB 

(formerly Lite-On Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source 
 Table 4: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st 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 

 Table 5: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’, Add Diodes internal JKFAB 
(formerly Lite-On Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source, and add Diodes 
internal OFAB as additional wafer source 

 Table 6: (Removed) 
 Table 7: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’, add Diodes internal SFAB1 as 

additional wafer source, and add Diodes internal CAT as additional A/T site 
 Table 8: Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’ 
 Table 9: Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’, add Diodes internal OFAB as additional 

wafer source, and add Diodes internal CAT as additional A/T site 
 Table 10: Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’, add Diodes internal OFAB as 

additional wafer source, and add Diodes internal JKFAB (formerly Lite-On Semiconductor Corp. in 
HsinChu, Taiwan) as additional wafer source 

 Table 11: Add Phenitec ‘1st Fab’ as additional wafer source 
 Table 12: Add Phenitec ‘1st Fab’ as additional wafer source and Add Diodes internal CAT as additional A/T 

site 
 Table 13: (Removed) 
 Table 14: Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’, and add Diodes internal CAT as 

additional A/T site 
 Table 15: Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’, add Diodes internal JKFAB (formerly 

Lite-On Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source, add Diodes internal OFAB as 
additional wafer source, and add Diodes internal CAT as additional A/T site 

 Table 16: Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’, and add Diodes internal OFAB 
as additional wafer source 
 

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

 
Table 0 - Parts removed from PCN-2461 

2DA1213O-13 BAS70W-7-G BC847BV-7 DCX142JH-13 DDC122TH-7 DDTB123TU-7-F 

2DA1774S-7-F BAT54-7-G BC847BVC-7-F DCX142JH-7 DDC122TU-7-F DDTB123YU-7-F 

2DB1119S-13 BAT54A-7-G BZX84C10-7-F-31 DCX142JU-7-F DDC142JH-7 DDTB133HC-7-F 

2DB1132P-13 BAT54AT-7-G BZX84C12-7-F-31 DCX142TH-13 DDC142JU-7-F DDTB133HU-7-F 

2DB1132Q-13 BAT54C-7-G BZX84C13-7-F-31 DCX142TH-7 DDC142TH-7 DDTB142JC-7-F 

AL5801W6-7 BAT54CW-7-G BZX84C15-7-F-31 DCX142TU-7-F DDC142TU-7-F DDTB142JU-7-F 

ASMCC0155-7 BAT54SW-7-G BZX84C16-7-F-31 DCX143TK-7-F DDTA122LE-7-F DDTB142TC-7-F 

ASMCC0179-7 BAV116S92-7 BZX84C18-7-F-31 DCX144EK-7 DDTA122LU-7-F DDTB142TU-7-F 

ASMCC0194A-13 BAV19W-7-F BZX84C24-7-F-31 DCX4710H-7 DDTA122TE-7-F DDTB143EC-7-F 

ASMCC0201A-13 BAV19WS-13-F BZX84C3V3-7-F-31 DCX54-13 DDTA122TU-7-F DDTB143TC-7-F 

BAS116LP3-7 BAV19WS-7-F BZX84C4V7-7-F-31 DCX54-16-13 DDTA125TCA-7-F DDTB143TU-7-F 

BAS116UDJ-7 BAV20W-7-F BZX84C5V6-7-F-31 DCX55-13 DDTA125TE-7-F DDTC122LE-7-F 

BAS19-7-F BAV20WS-7-F BZX84C6V2-7-F-31 DCX55-16-13 DDTA125TUA-7-F DDTC122LU-7-F 

BAS19W-7-F BAV21HWF-7 BZX84C6V8-7-F-31 DCX56-13 DDTA142JE-7-F DDTC122TE-7-F 

BAS20-7-F BAV21W-7-F BZX84C8V2-7-F-31 DCX56-16-13 DDTA142JU-7-F DDTC122TU-7-F 

BAS20DW-7 BAV21WS-13-F BZX84C9V1-7-F-31 DCX68-13 DDTA142TE-7-F DDTC125TCA-7-F 

BAS20W-7-F BAV21WS-7-F CTA2N1P-7-F DCX68-25-13 DDTA142TU-7-F DDTC125TE-7-F 

BAS21-13-F BAV23-7 DCP54-13 DDA114EK-7-F DDTB113EC-7-F DDTC125TUA-7-F 

BAS21-7-F BAV23A-7-F DCP54-16-13 DDA114TK-7-F DDTB113EU-7-F DDTC142JE-7-F 

BAS21DW-7 BAV23C-13-F DCP55-13 DDA114YK-7-F DDTB113ZU-7-F DDTC142JU-7-F 

BAS21DWA-7 BAV23C-7-F DCP55-16-13 DDA122LH-7 DDTB114EU-7-F DDTC142TE-7-F 

BAS21T-7-F BAV23S-7-F DCP56-13 DDA122LU-7-F DDTB114GC-7-F DDTC142TU-7-F 

BAS21TM-7 BAV3004W-7-F DCP56-16-13 DDA122TH-7 DDTB114GU-7-F DDTD113EU-7-F 

BAS21TW-7 BAV3004WS-7 DCP68-25-13 DDA122TU-7-F DDTB114TC-7-F DDTD114EU-7-F 

BAS21W-13-F BAV5004LP-7B DCP69A-16-13 DDA123JK-7-F DDTB114TU-7-F DDTD114GC-7-F 

BAS21W-7-F BAV5004W-7 DCX100NS-7 DDA124EK-7-F DDTB122JC-7-F DDTD114GU-7-F 

BAS40-7-G BAV5004WS-7 DCX114YK-7-F DDA142JH-7 DDTB122JU-7-F DDTD114TC-7-F 

BAS521-13 BAV5005LP-7B DCX122LH-13 DDA142JU-7-F DDTB122LC-7-F DDTD114TU-7-F 

BAS521-7 BAW101-7 DCX122LH-7 DDA142TH-7 DDTB122LU-7-F DDTD122JC-7-F 

BAS521LP-7 BAW101S-7 DCX122LU-7-F DDA142TU-7-F DDTB122TC-7-F DDTD122JU-7-F 

BAS521LP-7B BAW101V-7 DCX122TH-13 DDA143TK-7-F DDTB122TU-7-F DDTD122LC-7-F 

BAS70-04-7-F BC846B-7-F-79 DCX122TH-7 DDA144EK-7-F DDTB123EC-7-F DDTD122LU-7-F 

BAS70LP-7B-79 BC847BLP4-7 DCX122TU-7-F DDC122LH-7 DDTB123EU-7-F DDTD122TC-7-F 

BAS70T-7-G BC847BV-13 DCX124EK-7 DDC122LU-7-F DDTB123TC-7-F DDTD122TU-7-F 
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Table 0  Cont. - Parts removed from PCN-2461 

DDTD123EU-7-F DMMT3906W-7-F-79 IMX8-7-F MMBD5004C-7 MMBT4126-7-F MMDT3904-7-F-79 

DDTD123TU-7-F DMMT3906W-7-G LMN200B01-7 MMBD5004S-7 MMBZ10VAL-7-F MMDT3904-7-G 

DDTD123YU-7-F DRDN005W-7 LMN200B02-7 MMBT2222A-7-F-79 MMBZ15VAL-7-F MMDT3904V-7 

DDTD133HC-7-F DRDPB16W-7 LMN400E01-7 MMBT2222A-7-G MMBZ15VDL-7-F MMDT3906-7-F-79 

DDTD133HU-7-F DSM80100M-7 MIMD10A-7-F MMBT2907A-7-04-F MMBZ18VAL-7-F MMDT3906-7-G 

DDTD142TC-7-F DVR5V0W-7 MMBD2004S-7-F MMBT2907A-7-F-31 MMBZ20VAL-7-F MMDT4124-7-F 

DDTD142TU-7-F DXT2222ATC MMBD2004SW-7-F MMBT2907A-7-F-79 MMBZ33VAL-7-F MMDT4126-7-F 

DDTD143EC-7-F DZT491-13 MMBD3004A-7-F MMBT2907A-7-G MMBZ5244B-7-F-31 MMDT4146-7-F 

DDTD143EU-7-F DZT658-13 MMBD3004BRM-7-F MMBT3904R-01DK-7-F MMBZ5V6AL-7-F MMST4124-7-F 

DDTD143TC-7-F DZT751-13 MMBD3004C-7-F MMBT3904T-7-F-79 MMBZ6V2AL-7-F MMST4126-7-F 

DDTD143TU-7-F DZT955-13 MMBD3004S-13-F MMBT3906-7-F-79 MMBZ6V8AL-7-F T12S5-7 

DIMD10A-7 GDZ3V8BLP3-7-G MMBD3004S-7-F MMBT3906-7-G MMBZ9V1AL-13-F T5V0S5-7 

DLPT05W-7 HBDM60V600W-7 MMBD5004A-7 MMBT4124-7-F MMBZ9V1AL-7-F T6V0S5-7 

DMMT3904W-7-F-79 IMT17-7 MMBD5004BRM-7       

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

1N4148W-13-F BAL99-7-F BAS40V-7 BAT54ATA BAT54WS-7-F BAV99T-13-F 

1N4148W-7-F BAS116-7-F BAS70-04T-7-F BAT54AW-7-F-79 BAT54WS-7-F-79 BAV99T-7-F 

1N4148WS-13-F BAS116LPH4-7B BAS70-05-7-F BAT54BRW-7-F BAT54WS-7-G BAV99T-7-F-79 

1N4148WS-7-F BAS116T-7-F BAS70-05T-7-F BAT54C-7-F-31 BAT54WT-7 BAV99W-7-F-79 

1N4148WS-7-F-79 BAS16-7-F BAS70-06-7-F BAT54C-7-F-79 BAV116HWF-7 BAW156-7-F 

1N4148WSF-7 BAS16-7-F-79 BAS70-06T-7-F BAT54CDW-7-F BAV116W-7-F BAW156T-7-F 

1N4448HWS-7-F BAS16T-7-F BAS70-7-F BAT54CT-7-F BAV116WS-7 BAW56-13-F 

1N4448W-13-F BAS40-04-7-F BAS70BRW-7-F BAT54CTA BAV16S92-7 BAW56-7-F 

1N4448W-7-F BAS40-04T-7-F BAS70DW-04-7-F BAT54JW-7-F BAV170-7-F BAW56T-7-F 

1N4448WSF-7 BAS40-05-7-F BAS70DW-05-7-F BAT54LP-7 BAV170T-7-F BZT52B10LP-7 

1SS361UDJ-7 BAS40-05T-7-F BAS70DW-06-7-F BAT54LP-7B BAV199-7-F BZT52B15LP-7B 

AL5802-13 BAS40-06-7-F BAS70JW-7-F BAT54LPS-7 BAV199DW-7-F BZT52C10-7-F 

AL5802-7 BAS40-06T-7-F BAS70LP-7B BAT54S-7-F-31 BAV199T-7-F BZT52C11-7-F 

AZ23C30-7-F BAS40-7-F BAS70T-7-F BAT54S-7-F-79 BAV199W-7 BZT52C11-7-F-79 

AZ23C33-7-F BAS40BRW-7-F BAS70TW-13-F BAT54S-7-G BAV70-13-F BZT52C12-13-F 

AZ23C36-13-F BAS40DW-04-7-F BAS70TW-7-F BAT54SDW-7-F BAV70-7-F BZT52C12-7-F 

AZ23C36-7-F BAS40DW-05-7-F BAT40V-7 BAT54ST-7-F BAV70-7-F-79 BZT52C12S-7-F 

AZ23C39-7-F BAS40DW-06-7-F BAT42W-7-F-79 BAT54STA BAV70T-7-F BZT52C13-7-F 

AZ23C43-7-F BAS40LP-7 BAT54-7-F-79 BAT54T-7-F BAV99-13-F BZT52C15-7-F 

AZ23C47-7-F BAS40LP-7B BAT54A-7-F-79 BAT54TA BAV99-7-F BZT52C15S-7-F 

AZ23C51-7-F BAS40T-7-F BAT54ADW-7-F BAT54TW-7-F BAV99-7-F-79 BZT52C16-7-F 

B0520LW-7-F BAS40TW-7-F BAT54AT-7-F BAT54V-7 BAV99DW-7-F BZT52C18-7-F 
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Table 1 Cont. – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ 

BZT52C18S-7-F BZX84B16-7-F BZX84C33T-7-F DDZ17-7 DDZ9682-7 DDZX6V2B-7 

BZT52C20-7-F BZX84B18-7-F BZX84C33W-7-F DDZ18C-7 DDZ9684-7 DDZX6V8C-13 

BZT52C22-7-F BZX84B20-7-F BZX84C36-7-F DDZ21-7 DDZ9685-7 DDZX6V8C-7 

BZT52C24-7-F BZX84B22-7-F BZX84C36S-7-F DDZ28-7 DDZ9686-7 DDZX7V5C-13 

BZT52C27-7-F BZX84B24-7-F BZX84C36W-7-F DDZ2V7ASF-7* DDZ9687-7 DDZX8V2C-13 

BZT52C2V4-7-F BZX84B27-7-F BZX84C39-7-F DDZ2V7BSF-7* DDZ9690-7 DDZX9V1C-13 

BZT52C30-7-F BZX84B2V7-7-F BZX84C39S-7-F DDZ30ASF-7 DDZ9693-7 DDZX9V1C-7 

BZT52C39-13-F BZX84B30-7-F BZX84C39W-7-F DDZ30BSF-7 DDZ9694-7 DESD5V2S2UT-7 

BZT52C39-7-F BZX84B33-7-F BZX84C3V0-7-F DDZ30CSF-7 DDZ9697-7 DESDA5V3L-7 

BZT52C3V0-7-F BZX84B36-7-F BZX84C3V3-7-F DDZ30DS-7 DDZ9699-7 DFLT10A-7 

BZT52C3V0S-7-F BZX84B39-7-F BZX84C3V6-7-F DDZ30DSF-7 DDZ9702-7 DFLT11A-7 

BZT52C3V3-7-F BZX84B3V0-7-F BZX84C3V9-7-F DDZ31-7 DDZ9716-7 DFLT12A-7 

BZT52C3V3S-7-F BZX84B3V3-7-F BZX84C43-7-F DDZ33-7 DDZ9717-7 DFLT13A-7 

BZT52C3V6-7-F BZX84B3V6-7-F BZX84C47-7-F DDZ33ASF-7 DDZX10C-7 DFLT14A-7 

BZT52C3V6S-7-F BZX84B3V9-7-F BZX84C4V3-7-F DDZ33BSF-7 DDZX13B-13 DFLT15A-7 

BZT52C3V9-7-F BZX84B4V3-7-F BZX84C4V7-13-F DDZ33DSF-7 DDZX14-13 DFLT16A-7 

BZT52C3V9S-7-F BZX84B4V7-7-F BZX84C4V7-7-F DDZ34-7 DDZX14-7 DFLT17A-7 

BZT52C43-7-F BZX84B5V1-7-F BZX84C51-7-F DDZ36CSF-7 DDZX15-7 DFLT18A-7 

BZT52C43-7-F-79 BZX84C10-7-F BZX84C5V1-13-F DDZ36DSF-7 DDZX16-13 DFLT20A-7 

BZT52C47-7-F BZX84C11-7-F BZX84C5V1-7-F DDZ39ASF-7 DDZX16-7 DFLT22A-7 

BZT52C4V3-7-F BZX84C12-13-F BZX84C5V6-7-F DDZ39BSF-7 DDZX18C-7 DFLT24A-7 

BZT52C4V7-7-F BZX84C12-7-F BZX84C6V2-13-F DDZ39CSF-7 DDZX20C-13 DFLT26A-7 

BZT52C4V7S-7-F BZX84C13-7-F BZX84C6V2-7-F DDZ39DSF-7 DDZX20C-7 DFLT27A-7 

BZT52C51-7-F BZX84C15-7-F BZX84C6V8-13-F DDZ3V0ASF-7* DDZX22D-13 DFLT28A-7 

BZT52C5V1-7-F BZX84C16-7-F BZX84C6V8-7-F DDZ3V3ASF-7* DDZX22D-7 DFLT30A-7 

BZT52C5V1S-7-F BZX84C18-7-F BZX84C7V5-7-F DDZ3V3BSF-7 DDZX24C-13 DFLT33A-7 

BZT52C5V6-7-F BZX84C20-7-F BZX84C8V2-13-F DDZ3V6ASF-7* DDZX24C-7 DFLT36A-7 

BZT52C5V6LP-7B BZX84C22-7-F BZX84C8V2-7-F DDZ3V9ASF-7* DDZX27D-13 DFLT40A-7 

BZT52C5V6S-7-F BZX84C24-7-F BZX84C9V1-7-F DDZ43-7 DDZX27D-7 DFLT43A-7 

BZT52C6V2-13-F-79 BZX84C27-7-F D3Z2V4BF-7 DDZ4V3BSF-7* DDZX30D-13 DFLT45A-7 

BZT52C6V2-7-F BZX84C2V4-7-F D3Z2V7BF-7 DDZ4V7CSF-7* DDZX30D-7 DFLT48A-7 

BZT52C6V2S-7-F BZX84C2V7-13-F D3Z30BF-7 DDZ5V1BS-7 DDZX36-13 DFLT51A-7 

BZT52C6V8-7-F BZX84C2V7-7-F D3Z33BF-7 DDZ5V1CSF-7* DDZX39F-13 DFLT5V0A-7 

BZT52C6V8S-7-F BZX84C30-7-F D3Z36BF-7 DDZ5V6B-7 DDZX43-7 DFLT6V0A-7 

BZT52C7V5-7-F BZX84C30S-7-F D3Z6V2BF-7 DDZ7V5C-7 DDZX5V1B-7 DFLT6V5A-7 

BZT52C8V2-7-F BZX84C30W-7-F DDZ10C-7 DDZ8V2B-7 DDZX5V6B-13 DFLT7V0A-7 

BZT52C8V2S-7-F BZX84C33-7-F DDZ13B-7 DDZ9678-7 DDZX5V6B-7 DFLT7V5A-7 

BZT52C9V1-7-F BZX84C33S-7-F DDZ15-7 DDZ9681-7 DDZX6V2B-13 DFLT8V0A-7 

Note: “*” change in die size 
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Table 1 Cont. – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ 

DFLT8V5A-7 DZ9F4V1S92-7 GDZ8V2LP3-7 MMBZ5232B-7-F MMSTA05-7-F PD3Z284C10-7 

DFLT9V0A-7 DZ9F4V3S92-7 GDZ9V1LP3-7 MMBZ5233B-7-F MMSTA06-7-F PD3Z284C11-7 

DFLZ15-7* DZ9F4V7S92-7 MMBD4148-7-F MMBZ5234B-7-F MMSTA42-7-F PD3Z284C12-7 

DFLZ39-7* DZ9F5V1S92-7 MMBD4148-7-F-79 MMBZ5235B-7-F MMSTA92-7-F PD3Z284C13-7 

DLPA004-7 DZ9F5V6S92-7 MMBD4148TW-7-F MMBZ5236B-7-F MMSZ5232B-7-F PD3Z284C15-7 

DLPA006-7 DZ9F6V2S92-7 MMBD4448HCDW-7-F MMBZ5237B-7-F MMSZ5232BS-7-F PD3Z284C16-7 

DLPT05-7-F DZ9F6V8S92-7 MMBD4448HT-7-F MMBZ5238B-7-F MMSZ5233B-7-F PD3Z284C18-7 

DMF05LCFLP-7 DZ9F7V5S92-7 MMBD4448HTA-7-F MMBZ5239B-7-F MMSZ5233BS-7-F PD3Z284C20-7 

DMMT3906-7-F DZ9F8V2S92-7 MMBD4448HTA-7-F-79 MMBZ5240B-7-F MMSZ5234B-7-F PD3Z284C22-7 

DN350T05-7 DZ9F9V1S92-7 MMBD4448HTC-7-F MMBZ5241B-7-F MMSZ5234BS-7-F PD3Z284C24-7 

DP350T05-7 DZQA5V6AXV5-7 MMBD4448HTS-7-F MMBZ5242B-7-F MMSZ5246B-7-F PD3Z284C27-7 

DXT2222A-13 DZQA6V8AXV5-7 MMBD7000-7-F MMBZ5243B-7-F MMSZ5246BS-7-F PD3Z284C2V4-7 

DXT2907A-13 DZTA42-13 MMBD914-13-F MMBZ5244B-7-F MMSZ5248B-7-F PD3Z284C2V7-7 

DXT3904-13 DZTA92-13 MMBD914-7-F MMBZ5245B-7-F MMSZ5248BS-7-F PD3Z284C36-7 

DXT3906-13 GDZ10LP3-7 MMBT4403-13-F MMBZ5246B-7-F MMSZ5250B-7-F PD3Z284C39-7 

DXTA42-13 GDZ11LP3-7 MMBT4403-7-F MMBZ5248B-7-F MMSZ5250BS-7-F PD3Z284C3V0-7 

DXTA92-13 GDZ12LP3-7 MMBT4403-7-G MMBZ5250B-7-F MMSZ5251B-7-F PD3Z284C3V3-7 

DZ23C30-7-F GDZ13LP3-7 MMBT4403T-7-F MMBZ5251B-7-F MMSZ5251BS-7-F PD3Z284C3V9-7 

DZ23C33-7-F GDZ15LP3-7 MMBTA05-7-F MMBZ5252B-7-F MMSZ5252B-13-F PD3Z284C4V3-7 

DZ23C36-7-F GDZ16LP3-7 MMBTA06-7-F MMBZ5254B-7-F MMSZ5252B-7-F PD3Z284C4V7-7 

DZ23C39-7-F GDZ18LP3-7 MMBTA06-7-F-79 MMBZ5255B-7-F MMSZ5252BS-7-F PD3Z284C5V1-7 

DZ23C43-7-F GDZ20LP3-7 MMBTA28-13-F MMBZ5255BW-7-F MMSZ5254B-7-F PD3Z284C5V6-7 

DZ23C51-7-F GDZ22LP3-7 MMBTA28-7-F MMBZ5256B-7-F MMSZ5254BS-7-F PD3Z284C6V2-7 

DZ9F10S92-7 GDZ24LP3-7 MMBTA42-13-F MMBZ5256BS-7-F MMSZ5255B-7-F PD3Z284C7V5-7 

DZ9F11S92-7 GDZ2V7LP3-7 MMBTA42-7-F MMBZ5257B-7-F MMSZ5255BS-7-F QSBT40-13-F 

DZ9F12S92-7 GDZ3V0LP3-7 MMBTA92-7-F MMBZ5258B-7-F MMSZ5256B-13-F QSBT40-7-F 

DZ9F13S92-7 GDZ3V3LP3-7 MMBZ27VAL-7-F MMBZ5258BS-7-F MMSZ5256B-7-F SD05-7 

DZ9F15S92-7 GDZ3V6LP3-7 MMBZ27VCL-7-F MMBZ5258BW-7-F MMSZ5256BS-7-F SD103ASDM-7-F 

DZ9F16S92-7 GDZ3V9LP3-7 MMBZ5221B-7-F MMBZ5259B-7-F MMSZ5257B-7-F SD103ATW-7-F 

DZ9F18S92-7 GDZ4V1LP3-7 MMBZ5222B-7-F MMBZ5259BS-7-F MMSZ5257BS-7-F SD107WS-7-F 

DZ9F20S92-7 GDZ4V3LP3-7 MMBZ5223B-7-F MMBZ5259BTS-7-F MMSZ5258B-7-F SD12-7 

DZ9F22S92-7 GDZ4V7LP3-7 MMBZ5225B-7-F MMDT3904VC-7 MMSZ5258BS-7-F SDA004-7-79 

DZ9F24S92-7 GDZ5V1LP3-7 MMBZ5226B-7-F MMDT3946LP4-7 MMSZ5259B-7-F SDM02M30LP3-7B 

DZ9F2V7S92-7 GDZ5V6LP3-7 MMBZ5227B-7-F MMDT4403-7-F MMSZ5259BS-7-F SDM02U30LP3-7B 

DZ9F3V0S92-7 GDZ6V0LP3-7 MMBZ5228B-7-F MMDT4413-7-F MMSZ5263B-7-F SDM03MT40-7-F 

DZ9F3V3S92-7 GDZ6V2LP3-7 MMBZ5229B-7-F MMDTA06-7 NMSD200B01-7 SDM03MT40A-7-F 

DZ9F3V6S92-7 GDZ6V8LP3-7 MMBZ5230B-7-F MMDTA42-7-F PD3S0230-7 SDM03U40-7 

DZ9F3V9S92-7 GDZ7V5LP3-7 MMBZ5231B-7-F MMST4403-7-F PD3SD2580-7 SDM10K45-7-F 
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Table 1 Cont. – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ 

SDM10M45SD-7-F SDM20U40-13 SDMG0340LA-7-F SDMP0340LCT-7-F SM12-7 UDZ5V6B-7 

SDM10U45-7 SDM20U40-7 SDMG0340LC-7-F SDMP0340LST-7-F T5V0DLP-7B UDZ5V6B-7-79 

SDM10U45LP-7 SDM40E20LC-7 SDMG0340LS-7-F SDMP0340LT-7-F TBZ363C7V0-7-F UDZ5V6B-7-F 

SDM20U30-7 SDM40E20LS-7-F SDMK0340L-7-F SDPB1K10NB-7 TPD6V8LP-7 UDZ6V2B-7-79 

SDM20U30LP-7 SDMG0340L-7-F SDMP0340LAT-7-F SM05-7 UDZ10B-7 UDZ7V5B-7 

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

1N4148W-7-G BAT42W-7-F BZT52C13LP-7 BZT52C36LP-7B BZT52C8V2LP-7 BZT585B8V2T-7 

1N4148WT-13 BAT42WS-7-F BZT52C13S-7-F BZT52C36S-7-F BZT52C9V1-13-F BZT585B9V1T-7 

1N4148WT-7 BAT43W-7-F BZT52C15-13-F BZT52C36T-7 BZT52C9V1LP-7 BZX84B5V6-7-F 

1N4448HLP-7 BAT43WS-7-F BZT52C15LP-7 BZT52C39LP-7 BZT52C9V1S-7-F BZX84C10TS-7-F 

1N4448HWS-13-F BAT54-13-F BZT52C16-13-F BZT52C39LP-7B BZT585B10T-7 BZX84C12TS-7-F 

1N4448HWT-13 BAT54-7-F BZT52C16LP-7 BZT52C39S-7-F BZT585B11T-7 BZX84C15-13-F 

1N4448HWT-7 BAT54A-13-F BZT52C16S-7-F BZT52C3V0LP-7 BZT585B12T-7 BZX84C3V3-13-F 

1SS361LP3-7 BAT54A-7-F BZT52C18LP-7 BZT52C3V0LP-7B BZT585B13T-7 BZX84C3V9-13-F 

1SS361LPH4-7B BAT54AW-13-F BZT52C20-13-F BZT52C3V3LP-7 BZT585B15T-7 BZX84C5V6-13-F 

AZ23C10W-7-F BAT54AW-7-F BZT52C20LP-7 BZT52C3V6-13-F BZT585B16T-7 BZX84C5V6S-7-F 

AZ23C6V8W-7-F BAT54C-7-F BZT52C20LP-7B BZT52C3V6LP-7 BZT585B18T-7 DDZ11C-7 

BAS116V-7 BAT54CW-13-F BZT52C20S-7-F BZT52C3V9LP-7 BZT585B20T-7 DDZ12B-7 

BAS16HLP-7 BAT54CW-7-F BZT52C22-13-F BZT52C3V9LP-7B BZT585B22T-7 DDZ12C-7 

BAS16HLP-7B BAT54DW-7-F BZT52C22LP-7 BZT52C4V3LP-7 BZT585B24T-7 DDZ12CS-7 

BAS16LP-7 BAT54S-7-F BZT52C22S-7-F BZT52C4V3S-7-F BZT585B27T-7 DDZ14-7 

BAS16LP-7B BAT54SW-13-F BZT52C24-13-F BZT52C4V7-13-F BZT585B2V4T-7 DDZ16B-7 

BAS16V-7 BAT54SW-7-F BZT52C24LP-7 BZT52C4V7LP-7 BZT585B2V7T-7 DDZ16S-7 

BAS16VA-7 BAT54W-13-F BZT52C24S-7-F BZT52C51-13-F BZT585B30T-7 DDZ18CS-7 

BAS16VV-7 BAT54W-7-F BZT52C27S-7-F BZT52C51S-7 BZT585B33T-7 DDZ22DS-7 

BAS16W-13-F BAV116T-7 BZT52C2V0S-7-F BZT52C5V1-13-F BZT585B36T-7 DDZ24CS-7 

BAS16W-7-F BAV70DV-7 BZT52C2V4LP-7 BZT52C5V1LP-7 BZT585B39T-7 DDZ27DS-7 

BAS40-05-13-F BAV70LP-7 BZT52C2V4S-7-F BZT52C5V1LP-7B BZT585B3V3T-7 DDZ30D-7 

BAS40-06-13-F BAV99BRLP-7 BZT52C2V7-13-F BZT52C5V6-13-F BZT585B3V6T-7 DDZ33S-7 

BAS40W-04-7-F BAV99BRV-7 BZT52C2V7-7-F BZT52C5V6LP-7 BZT585B3V9T-7 DDZ36-7 

BAS40W-05-7-F BAV99BRVA-7 BZT52C2V7LP-7 BZT52C6V2-13-F BZT585B43T-7 DDZ36S-7 

BAS40W-06-7-F BAW567DW-7-F BZT52C2V7S-7-F BZT52C6V2LP-7 BZT585B4V3T-7 DDZ39F-7 

BAS40W-13-F BZT52C10-13-F BZT52C30S-7-F BZT52C6V2LP-7B BZT585B4V7T-7 DDZ43S-7 

BAS40W-7-F BZT52C10LP-7 BZT52C33-13-F BZT52C6V8-13-F BZT585B5V1T-7 DDZ47S-7 

BAS70W-04-7-F BZT52C10S-7-F BZT52C33-7-F BZT52C6V8LP-7 BZT585B5V6T-7 DDZ5V6BS-7 

BAS70W-05-7-F BZT52C11LP-7 BZT52C33S-7-F BZT52C7V5LP-7 BZT585B6V2T-7 DDZ6V2B-7 

BAS70W-06-7-F BZT52C11S-7-F BZT52C36-7-F BZT52C7V5S-7-F BZT585B6V8T-7 DDZ6V2BS-7 

BAS70W-7-F BZT52C12LP-7 BZT52C36LP-7 BZT52C8V2-13-F BZT585B7V5T-7 DDZ6V8CS-7 
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Table 2 Cont. - Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ and add Diodes internal CAT as additional A/T site 

DDZ8V2C-7 DDZ9703S-7 DDZ9713S-7 DLLFSD01LPH4-7B MMBD4448HCQW-7-F SD103BW-7-F 

DDZ9689-13 DDZ9704-7 DDZ9713T-7 DLLFSD01T-7 MMBD4448HSDW-7-F SD103BWS-7-F 

DDZ9690S-7 DDZ9705-7 DDZ9714-7 DMB2227A-7 MMBD4448HTM-7-F SD103CW-13-F 

DDZ9691S-7 DDZ9705S-7 DDZ9714S-7 DMMT2907A-7 MMBD4448HW-7-F SD103CW-7-F 

DDZ9692S-7 DDZ9707-7 DDZ9714T-7 DRDNB16W-7 MMBD4448V-7 SD103CWS-7-F 

DDZ9693S-7 DDZ9707S-7 DDZ9715-7 DRDNB21D-7 MMBD4448W-7-F SDA004-7 

DDZ9694S-7 DDZ9708-7 DDZ9715S-7 DRDP006W-7 MMBD7000HC-7-F SDA006-7 

DDZ9696-7 DDZ9708S-7 DDZ9715T-7 DVRN6056-7-F MMBD7000HS-7-F T3V3S5-7 

DDZ9696S-7 DDZ9709-7 DDZ9716S-7 DVRN6056-7-G MMBD914-7-G UDZ15B-7 

DDZ9698S-7 DDZ9709S-7 DDZ9716T-7 DZT2222A-13 MMBZ5231B-13-F UDZ3V6B-7 

DDZ9699S-7 DDZ9711-7 DDZ9717S-7 DZT2907A-13 MMDT2227M-7 UDZ4V3B-7 

DDZ9700-7 DDZ9711S-7 DDZ9717T-7 MMBD4148PLM-7 QZX363C5V6-7-F UDZ4V7B-7 

DDZ9700S-7 DDZ9712-7 DDZ9V1C-7 MMBD4148W-7-F SD103AW-13-F UDZ5V6B-13 

DDZ9701S-7 DDZ9712S-7 DDZ9V1CS-7 MMBD4448H-7-F SD103AW-7-F UDZ6V2B-7 

DDZ9702S-7 DDZ9712T-7 DLLFSD01LP3-7 MMBD4448HAQW-7-F SD103AWS-7-F UDZ6V8B-7 

DDZ9703-7 DDZ9713-7          

 
Table 3 – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ and add Diodes internal JKFAB (formerly Lite-On

Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source  

AZ23C10-7-F AZ23C5V6W-7-F BZT52C4V3-7-F-79 BZX84C11W-7-F BZX84C2V4S-7-F BZX84C4V3W-7-F 

AZ23C11-7-F AZ23C6V2-7-F BZT52C4V3S-7-F-79 BZX84C12S-7-F BZX84C2V4TS-7-F BZX84C4V7S-7-F 

AZ23C12-7-F AZ23C6V8-7-F BZT52C4V7-7-F-79 BZX84C12T-7-F BZX84C2V4W-7-F BZX84C4V7T-7-F 

AZ23C13-7-F AZ23C7V5-7-F BZT52C5V1-7-F-79 BZX84C12W-7-F BZX84C2V7T-7-F BZX84C4V7TS-7-F 

AZ23C15-7-F AZ23C8V2-7-F BZT52C5V6-7-F-79 BZX84C13W-7-F BZX84C2V7W-7-F BZX84C4V7W-7-F 

AZ23C16-7-F AZ23C9V1-7-F BZT52C6V2-7-F-79 BZX84C15S-7-F BZX84C3V0S-7-F BZX84C5V1S-7-F 

AZ23C18-7-F BZT52C12-7-F-79 BZT52C6V8-7-F-79 BZX84C15T-7-F BZX84C3V0W-7-F BZX84C5V1T-7-F 

AZ23C20-7-F BZT52C13-7-F-79 BZT52C7V5-7-F-79 BZX84C15W-7-F BZX84C3V3S-7-F BZX84C5V1TS-7-F 

AZ23C22-7-F BZT52C15-7-F-79 BZX84B10-7-F BZX84C16S-7-F BZX84C3V3T-7-F BZX84C5V1W-7-F 

AZ23C24-7-F BZT52C16-7-F-79 BZX84B11-7-F BZX84C16T-7-F BZX84C3V3TS-7-F BZX84C5V6T-7-F 

AZ23C27-7-F BZT52C18-7-F-79 BZX84B12-7-F BZX84C16W-7-F BZX84C3V3W-7-F BZX84C5V6TS-7-F 

AZ23C2V7-7-F BZT52C20-7-F-79 BZX84B13-7-F BZX84C18S-7-F BZX84C3V6S-7-F BZX84C5V6W-7-F 

AZ23C3V0-7-F BZT52C24-7-F-79 BZX84B15-7-F BZX84C18W-7-F BZX84C3V6TS-7-F BZX84C6V2S-7-F 

AZ23C3V3-7-F BZT52C2V0-7-F BZX84B6V2-7-F BZX84C20S-7-F BZX84C3V6W-7-F BZX84C6V2TS-7-F 

AZ23C3V6-7-F BZT52C2V0-7-F-79 BZX84B6V8-7-F BZX84C20W-7-F BZX84C3V9-7-F-79 BZX84C6V2W-7-F 

AZ23C3V9-7-F BZT52C2V4-7-F-79 BZX84B7V5-7-F BZX84C22T-7-F BZX84C3V9TS-7-F BZX84C6V8S-7-F 

AZ23C4V3-7-F BZT52C3V3-7-F-79 BZX84B8V2-7-F BZX84C22W-7-F BZX84C3V9W-7-F BZX84C6V8T-7-F 

AZ23C4V7-7-F BZT52C3V3S-7-F-79 BZX84B9V1-7-F BZX84C24W-7-F BZX84C4V3S-7-F BZX84C6V8W-7-F 

AZ23C5V1-7-F BZT52C3V9-13-F BZX84C10S-7-F BZX84C27S-7-F BZX84C4V3T-7-F BZX84C7V5W-7-F 

AZ23C5V6-7-F BZT52C3V9-7-F-79 BZX84C10W-7-F BZX84C27W-7-F BZX84C4V3TS-7-F BZX84C8V2W-7-F 
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Table 3 Cont. – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ and add Diodes internal JKFAB (formerly Lite-On
Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source  

BZX84C9V1-7-F-79 DDZ12B-7-79 DDZ24ASF-7 DDZ8V2CSF-7 DZ23C5V1-7-F MMBZ5239BS-7-F 

BZX84C9V1W-7-F DDZ12BSF-7 DDZ24BSF-7 DDZ9683-7 DZ23C5V6-7-F MMBZ5240BS-7-F 

D3Z10BF-7 DDZ12C-7-79 DDZ24C-7 DDZ9685-7-79 DZ23C6V2-7-F MMBZ5240BTS-7-F 

D3Z11BF-7 DDZ12CSF-7 DDZ24C-7-79 DDZ9688-7 DZ23C6V8-7-F MMBZ5240BW-7-F 

D3Z12BF-7 DDZ13ASF-7 DDZ24CSF-7 DDZ9689-7 DZ23C7V5-7-F MMBZ5241BT-7-F 

D3Z13BF-7 DDZ13B-7-79 DDZ26-7 DDZ9689S-7 DZ23C9V1-7-F MMBZ5242BS-7-F 

D3Z15BF-7 DDZ13BS-7 DDZ27ASF-7 DDZ9691-7 MMBZ5221B-7-F-79 MMBZ5242BT-7-F 

D3Z16BF-7 DDZ13BSF-7 DDZ27BSF-7 DDZ9692-7 MMBZ5221BS-7-F MMBZ5242BTS-7-F 

D3Z18BF-7 DDZ13CSF-7 DDZ27CSF-7 DDZ9697S-7 MMBZ5223BS-7-F MMBZ5243BS-7-F 

D3Z20BF-7 DDZ14B-7 DDZ27D-7 DDZ9698-7 MMBZ5223BW-7-F MMBZ5243BTS-7-F 

D3Z22BF-7 DDZ14S-7 DDZ27D-7-79 DDZ9701-7 MMBZ5225BT-7-F MMBZ5243BW-7-F 

D3Z24BF-7 DDZ15ASF-7 DDZ27DSF-7 DDZ9V1ASF-7 MMBZ5225BW-7-F MMBZ5245BS-7-F 

D3Z27BF-7 DDZ15BSF-7 DDZ3V0BSF-7 DDZ9V1B-7 MMBZ5226BS-7-F MMBZ5245BTS-7-F 

D3Z3V0BF-7 DDZ15CSF-7 DDZ3V6BSF-7 DDZ9V1BSF-7 MMBZ5226BT-7-F MMBZ5245BW-7-F 

D3Z3V3BF-7 DDZ15S-7 DDZ3V9BSF-7 DDZ9V1CSF-7 MMBZ5226BW-7-F MMBZ5246BS-7-F 

D3Z3V6BF-7 DDZ16-7 DDZ4V7ASF-7 DDZX12C-7 MMBZ5227BS-7-F MMBZ5246BTS-7-F 

D3Z3V9BF-7 DDZ16ASF-7 DDZ4V7BSF-7* DDZX7V5C-7 MMBZ5227BT-7-F MMBZ5246BW-7-F 

D3Z4V3BF-7 DDZ16BSF-7 DDZ5V1B-7 DDZX8V2C-7 MMBZ5229BS-7-F MMBZ5248BS-7-F 

D3Z4V7BF-7 DDZ16CSF-7 DDZ5V1BSF-7 DZ23C10-7-F MMBZ5230BS-7-F MMBZ5248BT-7-F 

D3Z5V1BF-7 DDZ17-7-79 DDZ5V6B-7-79 DZ23C11-7-F MMBZ5230BW-7-F MMBZ5248BW-7-F 

D3Z5V6BF-7 DDZ18ASF-7 DDZ5V6BSF-7 DZ23C12-7-F MMBZ5231B-7-G MMBZ5250BW-7-F 

D3Z6V8BF-7 DDZ18BSF-7 DDZ6V2ASF-7* DZ23C13-7-F MMBZ5231BS-7-F MMBZ5252BW-7-F 

D3Z7V5BF-7 DDZ18CSF-7 DDZ6V2BSF-7 DZ23C15-7-F MMBZ5231BTS-7-F MMBZ5254BS-7-F 

D3Z8V2BF-7 DDZ19-7 DDZ6V8B-7 DZ23C16-7-F MMBZ5231BW-7-F MMBZ5254BW-7-F 

D3Z9V1BF-7 DDZ20ASF-7 DDZ6V8BSF-7 DZ23C18-7-F MMBZ5232B-7-G MMSZ5221B-7-F 

DDZ10ASF-7 DDZ20BSF-7 DDZ6V8C-7 DZ23C20-7-F MMBZ5232BS-7-F MMSZ5221BS-7-F 

DDZ10B-7 DDZ20C-7 DDZ6V8C-7-79 DZ23C22-7-F MMBZ5232BW-7-F MMSZ5223B-7-F 

DDZ10BSF-7 DDZ20CS-7 DDZ6V8CSF-7 DZ23C24-7-F MMBZ5233BW-7-F MMSZ5223BS-13-F 

DDZ10CS-7 DDZ20CSF-7 DDZ7V5ASF-7 DZ23C27-7-F MMBZ5235BS-7-F MMSZ5223BS-7-F 

DDZ10CSF-7 DDZ20DSF-7 DDZ7V5B-7 DZ23C2V7-7-F MMBZ5235BT-7-F MMSZ5225B-7-F 

DDZ10DSF-7 DDZ22ASF-7 DDZ7V5BSF-7 DZ23C3V0-7-F MMBZ5235BW-7-F MMSZ5225BS-7-F 
DDZ11ASF-7 DDZ22BSF-7 DDZ7V5CS-7 DZ23C3V3-7-F MMBZ5236BS-7-F MMSZ5226B-7-F 
DDZ11BSF-7 DDZ22CSF-7 DDZ7V5CSF-7 DZ23C3V6-7-F MMBZ5236BW-7-F MMSZ5226BS-7-F 
DDZ11CS-7 DDZ22D-7 DDZ8V2ASF-7 DZ23C3V9-7-F MMBZ5237BS-7-F MMSZ5227B-7-F 

DDZ11CSF-7 DDZ22DSF-7 DDZ8V2BSF-7 DZ23C4V3-7-F MMBZ5237BTS-7-F MMSZ5227BS-7-F 
DDZ12ASF-7 DDZ23-7 DDZ8V2CS-7 DZ23C4V7-7-F MMBZ5237BW-7-F MMSZ5228B-7-F 

Note: “*” change in die size 
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Table 3 Cont. – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’ and add Diodes internal JKFAB (formerly Lite-On
Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source  

MMSZ5228BS-7-F MMSZ5231B-7-F MMSZ5237BS-7-F MMSZ5241B-7-F MMSZ5245BS-7-F UDZ15B-7-79 
MMSZ5229B-7-F MMSZ5231BS-7-F MMSZ5238B-7-F MMSZ5241BS-7-F UDZ10B-7-79 UDZ5V1B-7 

MMSZ5229BS-7-F MMSZ5235B-7-F MMSZ5238BS-7-F MMSZ5242B-7-F UDZ11B-7 UDZ5V1BF-7 
MMSZ5230B-13-F MMSZ5235BS-7-F MMSZ5239B-7-F MMSZ5242BS-7-F UDZ12B-7 UDZ7V5B-7-79 
MMSZ5230B-7-F MMSZ5236B-7-F MMSZ5239BS-7-F MMSZ5243B-7-F UDZ12B-7-79 UDZ8V2B-7 

MMSZ5230BS-7-F MMSZ5236BS-7-F MMSZ5240B-7-F MMSZ5243BS-7-F UDZ13B-7 UDZ9V1B-7 
MMSZ5231B-13-F MMSZ5237B-7-F MMSZ5240BS-7-F MMSZ5245B-7-F     

 
Table 4 – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st 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 
BZT52C10T-7 BZT52C22T-7 BZT52C3V9T-7 BZT52C8V2T-7 DDZ9692T-7 DDZ9701T-7 
BZT52C11T-7 BZT52C24T-7 BZT52C4V3T-7 BZT52C9V1T-13 DDZ9693T-7 DDZ9702T-7 
BZT52C12T-7 BZT52C2V0T-7 BZT52C4V7T-7 BZT52C9V1T-7 DDZ9694T-7 DDZ9703T-7 
BZT52C13T-7 BZT52C2V4T-7 BZT52C5V1T-7 BZX84C10T-7-F DDZ9696T-7 DDZ9705T-7 
BZT52C15T-7 BZT52C2V7T-7 BZT52C5V6T-7 BZX84C2V4T-7-F DDZ9697T-7 DDZ9707T-7 
BZT52C16T-7 BZT52C3V0T-7 BZT52C6V2T-7 DDZ9689T-7 DDZ9698T-7 DDZ9708T-7 
BZT52C18T-7 BZT52C3V3T-7 BZT52C6V8T-7 DDZ9690T-7 DDZ9699T-7 DDZ9709T-7 
BZT52C20T-7 BZT52C3V6T-7 BZT52C7V5T-7 DDZ9691T-7 DDZ9700T-7 DDZ9711T-7 

 
Table 5 – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’, add Diodes internal JKFAB (formerly Lite-On

Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source, and add Diodes internal OFAB as additional wafer source 
DMMT3904W-13-F MMBT2907A-7-F MMBT3904T-7-F MMBT4401-7-F-31 MMDT3904-7-F MMST2222A-7-F 
DMMT3904W-7-F MMBT2907AT-7-F MMBT3906-13-F MMBT4401T-7-F MMDT3906-7-F MMST2907A-7-F 
DMMT3906W-7-F MMBT3904-13-F MMBT3906-7-F MMDT2222A-7-F MMDT3906VC-7 MMST3904-7-F 
MMBT2222A-13-F MMBT3904-7-F MMBT3906T-13-F MMDT2222V-7 MMDT3946-7-F MMST3904-7-F-79 
MMBT2222A-7-F MMBT3904-7-F-31 MMBT3906T-7-F MMDT2227-7-F MMDT3946-7-G MMST3906-7-F 

MMBT2222AT-7-F MMBT3904-7-F-79 MMBT4401-13-F MMDT2907A-7-F MMDT3946-7R-F MMST4401-7-F 
MMBT2907A-13-F MMBT3904-7-G MMBT4401-7-F MMDT2907V-7 MMDT4401-7-F   

 
Table 6 – Removed 

 
Table 7 – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’, add Diodes internal SFAB1 as additional wafer source, 

and add Diodes internal CAT as additional A/T site 
1N4448WS-7-F BAS28-7 BAV70HDW-7 BAV99HDW-13 BAW56HDW-13 MMBD4448-7-F 
BAS16HTW-13 BAS299-7 BAV70W-7-F BAV99W-13-F BAW56W-7-F MMBD4448DW-7-F 

BAS16HTW-13R BAV16W-7-F BAV756DW-7-F BAV99W-7-F DLP05LC-7-F MMBD4448HADW-7-F 
BAS16TW-13-F BAV16WS-7-F BAV99BRW-7-F BAW56DW-7-F MMBD4148-13-F MMBD4448HTW-7-F 
BAS16TW-7-F BAV70DW-7-F BAV99DW-13-F       

 
Table 8 - Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’ 

2DA1213Y-13 2DB1132R-13 2DC4617R-7-F BC807-16W-7 BC817-16-7-F BC847BLP-7 
2DA1213Y-13R 2DB1182Q-13 2DC4617S-7-F BC807-25-7-F BC817-16W-7 BC847BLP-7B 
2DA1774Q-7-F 2DB1184Q-13 2DD1664P-13 BC807-25W-7 BC817-25-7-F BC847BVC-7 
2DA1774QLP-7 2DC4617Q-7-F 2DD1664Q-13 BC807-40-13-F BC817-25W-7 BC847BVN-7 

2DA1774QLP-7B 2DC4617QLP-7 2DD1664R-13 BC807-40-7-F BC817-40W-7 BC847CDLP-7 
2DA1774R-7-F 2DC4617QLP-7B BC807-16-7-F BC807-40W-7 BC847BLP4-7B BC857BLP4-7 
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Table 8 Cont. - Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’ 

BC857BLP4-7B DDA144EH-7 DDTA115GUA-7-F DDTC113ZUA-7-F DDTC123TUA-7-F DNLS320E-13 
BC857BLP-7 DDC113TU-7-F DDTA115TUA-7-F DDTC114ECA-7-F-79 DDTC123YCA-7-F DPLS350E-13 

BC857BLP-7B DDC114EH-7 DDTA123ECA-7-F DDTC114ELP-7 DDTC123YUA-7-F DPLS350Y-13 
DCP68-13 DDC114TH-7 DDTA123JCA-7-F DDTC114GCA-7-F DDTC143ZCA-7-F-79 DPLS350YTC 

DCP69A-13 DDC114YH-7 DDTA123JE-7-F DDTC114GUA-7-F DDTC143ZLP-7 DPLS4140E-13 
DCX114EH-7 DDC115EU-7-F DDTA123JUA-7-F DDTC114YLP-7 DDTC144ELP-7 DXT5401-13 
DCX114YH-7 DDC123JH-7 DDTA123TCA-7-F DDTC115ECA-7-F DDTD113EC-7-F DXT5551-13 

DCX115EK-7-F DDC123JK-7-F DDTA123YCA-7-F DDTC115EE-7-F DDTD113ZC-13-F DXT751-13 
DCX115EU-7-F DDC123JU-7-F DDTA123YE-7-F DDTC115EUA-7-F DDTD113ZC-7-F DZT5401-13 
DCX123JU-7-F DDC124EH-7 DDTA123YUA-7-F DDTC115GCA-7-F DDTD113ZU-7-F DZT5551-13 
DCX124EH-7 DDC143EH-7 DDTA144ELP-7 DDTC115GE-7-F DDTD114EC-7-F MMBT123S-7-F 

DCX124EK-7-F DDC144EH-7 DDTB113ZC-7-F DDTC115GUA-7-F DDTD123EC-7-F MMBT5401-13-F 
DCX143ZU-13R-F DDC144NS-7 DDTB114EC-7-F DDTC115TUA-7-F DDTD123TC-7-F MMBT5401-7-F 

DCX143ZU-7-F DDC144TH-7-F DDTB123YC-7-F DDTC123ECA-7-F DDTD123YC-7-F MMBT5551-7-F 
DCX144EH-7 DDTA113TCA-7-F DDTB143EU-7-F DDTC123EE-7-F DDTD142JC-7-F MMDT5401-7-F 

DDA113TU-7-F DDTA113TE-7-F DDTC113TCA-7-F DDTC123EUA-7-F DDTD142JU-7-F MMDT5451-7-F 
DDA114EH-7 DDTA113ZCA-7-F DDTC113TE-7-F DDTC123JCA-7-F DMMT5401-7-F MMDT5551-7-F 
DDA114TH-7 DDTA113ZUA-7-F DDTC113TLP-7 DDTC123JE-7-F DMMT5551-7-F MMST5401-7-F 
DDA123JH-7 DDTA114GCA-7-F DDTC113TUA-7-F DDTC123JLP-7 DMMT5551S-13-F MMST5551-7-F 

DDA123JU-7-F DDTA115ECA-7-F DDTC113ZCA-7-F DDTC123JUA-7-F DMMT5551S-7-F UMC4N-7 
DDA124EH-7 DDTA115EUA-7-F DDTC113ZE-7-F DDTC123TCA-7-F DNBT8105-7 UMC5N-7 

 
Table 9 - Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’, add Diodes internal OFAB as additional wafer source, and add 

Diodes internal CAT as additional A/T site 
DCX114EU-13R-F DDC143TU-7-F DDTA124XCA-7-F DDTA144EUA-7-F DDTC114YUA-7-F DDTC143XCA-7-F 

DCX114EU-7-F DDC143ZU-7-F DDTA124XE-7-F DDTA144TCA-7-F DDTC124ECA-7-F DDTC143XE-7-F 
DCX114TU-7-F DDC144EU-7-F DDTA143ECA-7-F DDTA144VCA-7-F DDTC124EE-7-F DDTC143XUA-7-F 
DCX114YU-7-F DDC144TU-7 DDTA143EE-7-F DDTA144WCA-7-F DDTC124EUA-7-F DDTC143ZCA-7-F 
DCX124EU-7-F DDTA114ECA-7-F DDTA143EUA-7-F DDTA144WE-7-F DDTC124TCA-7-F DDTC143ZE-7-F 
DCX143EU-7-F DDTA114EE-7-F DDTA143FCA-7-F DDTA144WUA-7-F DDTC124TE-7-F DDTC143ZUA-7-F 
DCX143TU-7-F DDTA114EUA-7-F DDTA143FE-7-F DDTC114ECA-7-F DDTC124XCA-7-F DDTC144ECA-7-F 
DCX144EU-7-F DDTA114TCA-7-F DDTA143TCA-7-F DDTC114EE-7-F DDTC124XE-7-F DDTC144EE-7-F 
DDA114EU-7-F DDTA114TUA-7-F DDTA143TE-7-F DDTC114EUA-7-F DDTC124XUA-7-F DDTC144EUA-7-F 
DDA114TU-7-F DDTA114WCA-7-F DDTA143TUA-7-F DDTC114TCA-7-F DDTC143ECA-7-F DDTC144TCA-7-F 
DDA114YU-7-F DDTA114WE-7-F DDTA143XCA-7-F DDTC114TE-7-F DDTC143EE-7-F DDTC144TE-7-F 
DDA124EU-7-F DDTA114WUA-7-F DDTA143XE-7-F DDTC114TUA-7-F DDTC143EUA-7-F DDTC144VCA-7-F 
DDA143TU-7-F DDTA114YCA-7-F DDTA143XUA-7-F DDTC114WCA-7-F DDTC143FCA-7-F DDTC144VE-7-F 
DDA144EU-7-F DDTA114YUA-7-F DDTA143ZCA-7-F DDTC114WE-7-F DDTC143FUA-7-F DDTC144VUA-7-F 
DDC114EU-7-F DDTA124ECA-7-F DDTA143ZE-7-F DDTC114WUA-7-F DDTC143TCA-7-F DDTC144WCA-7-F 
DDC114TU-7-F DDTA124EUA-7-F DDTA144ECA-7-F DDTC114YCA-7-F DDTC143TE-7-F DDTC144WE-7-F 
DDC114YU-7-F DDTA124TCA-7-F DDTA144EE-7-F DDTC114YE-7-F DDTC143TUA-7-F DDTC144WUA-7-F 
DDC124EU-7-F           
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Table 10 – Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’, add Diodes internal OFAB as additional wafer source, and add 
Diodes internal JKFAB (formerly Lite-On Semiconductor Corp. in HsinChu, Taiwan) as additional wafer source 

BC846AS-7 BC847B-13-F BC847CW-7-F BC856A-7-F BC857BS-13-F BC857CW-7-F 

BC846AW-7-F BC847B-7-F BC847PN-13-F BC856AS-7 BC857BS-7-F BC858A-7-F 

BC846B-13-F BC847BS-13-F BC847PN-7-F BC856AW-7-F BC857BT-7-F BC858B-7-F 

BC846B-7-F BC847BS-7-F BC848A-7-F BC856BW-13-F BC857BV-7 BC858BW-7-F 

BC846BW-13-F BC847BT-7-F BC848AW-7-F BC856BW-7-F BC857BW-7-F BC858C-7-F 
BC846BW-7-F BC847BW-13-F BC848B-13-F BC857A-7-F BC857C-13-F BC858CW-7-F 
BC847A-7-F BC847BW-7-F BC848BW-7-F BC857AT-7-F BC857C-7-F BCM857BS-7-F 

BC847AT-7-F BC847CT-7-F BC848CW-7-F BC857AW-7-F BC857CT-7-F BCM857BV-7 
BC847AW-7-F BC847CW-13-F         

 
Table 11 - Add Phenitec ‘1st Fab’ as additional wafer source 

DFLZ10-7 DFLZ16-7 DFLZ24-7 DFLZ36-7 DFLZ6V8-7 DFLZ9V1-7 
DFLZ11-7 DFLZ18-7 DFLZ27-7 DFLZ5V1-7 DFLZ7V5-7 SMAZ5V1-13-F 
DFLZ12-7 DFLZ20-7 DFLZ30-7 DFLZ5V6-7 DFLZ8V2-7 SMAZ5V6-13-F 

DFLZ13-7 DFLZ22-7 DFLZ33-7 DFLZ6V2-7     

 
Table 12 - Add Phenitec ‘1st Fab’ as additional wafer source and add Diodes internal CAT as additional A/T site 

QZX363C20-7-F QZX363C6V8-7-F         
 

Table 13 – Removed 
 

Table 14 – Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’, and add Diodes internal CAT as additional A/T site 
2DC2412R-7 BC817-40-7-F         

 
Table 15 - Change from 5” to 6” wafer diameter at Phenitec ‘1st Fab’, add Diodes internal JKFAB (formerly Lite-On Semiconductor 

Corp. in HsinChu, Taiwan) as additional wafer source, add Diodes internal OFAB as additional wafer source, and add Diodes internal 
CAT as additional A/T site 

BC846A-7-F BC847C-7-F BC848C-7-F BC856B-7-F BC857B-7-F BC857BW-13-F 
BC847C-13-F BC848B-7-F BC856B-13-F BC857B-13-F      

 
Table 16 – Manufacturing site transfer from Phenitec’s ‘HQ Fab’ to ‘1st Fab’, and add Diodes internal OFAB as additional wafer 

source 

MMBT4401-7-F-79           

 





 


 


BJT Transistors 







Certificate of Design, Construction & Qualification


Description: Qualification of MMxT3904x 


Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4


Product Part Number MMBT3904T‐7‐F MMST3904‐7‐F MMBT3904‐7‐F MMBT3904‐7‐F


Assembly Package Type SOT523 SOT‐323 SOT23 SOT23
Assembly Package Size 1.6 x 0.8 x 0.75 mm 2.15 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm
Wafer Die Name(s) X44N40BC X44N40BC X44N40BC X44N40BC
Wafer Die Size (W/L/Thickness) ‐ After Saw 0.278 x 0.278 mm 0.278 x 0.278 mm 0.278 x 0.278 mm 0.278 x 0.278 mm
Wafer Die Process / Technology Shallow base NPN Shallow base NPN Shallow base NPN Shallow base NPN
Wafer Wafer FAB/ Location OFAB OFAB OFAB OFAB
Wafer Wafer Diameter 150mm 150mm 150mm 150mm
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um
Wafer Back Metal Type (All Layers) Au Au Au Au
Wafer Back Metal Thickness (All Layers) 1um (Au)  1um (Au) 1um (Au) 1um (Au)


Wafer Die passivation thickness range oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A


Wafer No of masks Steps 5 5 5 5


Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic
Assembly Bond Wire/Clip Bond Material/ Supplier  Cu Cu Cu Cu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic
Assembly No. of bond over active area 2 2 2 2
Assembly Glass Transistion Temp 130C 110°C 158°C 158°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag Cu Plating
Assembly Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil
Assembly Leadframe Type SOT‐523A SOT‐323H SOT‐23A SOT‐23C
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Lead Frame Manufacturer SHE ASM SHE SHE
Assembly Molding Compound Type  CEL‐1702HF9 SK CEL‐1702HF9 SK GR640HV‐L1 GR640HV‐L1
Assembly Mold Compound Material Manufacturer Hitachi HITACHI  HENKEL HENKEL
Assembly Green Compound (Yes/No) Yes Yes Yes Yes
Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT CAT SAT CAT


Assembly Test Site/ Location SAT CAT SAT CAT
Product Max Junction Temp 150°C 150°C 150°C 150°C


Product Max Thermal resistance Junc (amibent) 833°C/W  °C/W 403°C/W 403°C/W


Product DataSheet DS30270 DS30082 DS30036 DS30036


Reliability and Characterization Testing
# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X PASS X PASS X PASS X PASS


Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS X PASS


IR reflow 260C 3 cycles X PASS X PASS X PASS X PASS


3
EXTERNAL VISUAL 


(EV)
MIL‐STD‐750 METHOD 2071 PER SPEC X PASS X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


Operating  Range, 


Per Data Sheet
0/25 3 wafer lots X PASS X PASS X PASS X PASS


168 Hrs 0/77 X PASS X PASS X PASS X PASS
500 Hrs 0/77 X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS X PASS
500 Cycles 0/77 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 metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS


9 HAST 
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots x PASS X PASS


168 Hrs 0/77 X PASS X PASS
500 Hrs 0/77 X PASS X PASS


1000 Hrs 0/77 X PASS X PASS


2520 Cycles 0/77 X PASS X PASS X PASS X PASS


7560 Cycles 0/77 X PASS X PASS X PASS X PASS
15000 Cycles 0/77 X PASS X PASS X PASS X PASS


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X PASS QBS QBS QBS


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X PASS QBS QBS QBS


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X PASS QBS QBS QBS


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X PASS X PASS X PASS X PASS


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30                      1 Assembly lot X PASS X PASS X PASS X PASS


20
RESISTANCE TO 


SOLDER HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @30S) 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 


RESISTANCE (TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS QBS QBS 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 MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS


Summary: ____________________________________


Submitted By: Jon Stocker


Approved By:


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (N/A for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse 


Bias. JESD22A‐101


11


5


2


10


7


9 alt


ESD


MSL1   Pre‐


conditioning


HTRB


IOL


TC


H3TRB


3 wafer lots


All qualification parts submitted for testing


SMD only, for Test 


#7, 8, 9 & 10
3 Assembly lots


3 Assembly lots


3 wafer lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description:  Qualification of X32NxxxC OFAB die assembled and tested at SAT and CAT


Category Qual Device 1 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3


Product Part Number BC846BW‐7‐F + Product Family BC846ASQ‐7‐F AC847CQ‐7 AC847CQ‐7


Assembly Package Type SOT323 SOT363 SOT23 SOT23


Assembly Package Size 2.15 x 2.1 x 1.0 2.15 x 2.1 x 1.0 2.9 x 2.40 x 1.0 2.9 x 2.40 x 1.0


Wafer Die Name(s) X32N65CC X32N65BC X32N45DC X32N45DC


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.250mm x 0.250mm  0.25mm x 0.25mm x 203mm  0.250mm x 0.250mm  0.250mm x 0.250mm 


Wafer Die Process / Technology Small Signal Bipolar NPN Small Signal Bipolar Small Signal Bipolar NPN Bipolar


Wafer Wafer FAB/ Location OFAB [UK] OFAB /UK OFAB [UK] OFAB [UK]


Wafer Wafer Diameter 150mm  150mm  150mm  150mm 


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 3.0µm 3µm  3.0µm 3.0µm


Wafer Back Metal Type (All Layers) Au  Au Au  Au 


Wafer Back Metal Thickness (All Layers) 10000Å  10000Å  10000Å  10000Å 


Wafer Die Conforming Coating (Passivation) Ox/Nitride  Ox/Nitride  Ox/Nitride  Ox/Nitride 


Wafer Die passivation thickness range 5000Å  / 5000Å  5000Å / 5000Å 5000Å  / 5000Å  5000Å  / 5000Å 


Wafer No of masks Steps 5 5 5 5


Assembly Die quantity per package (e.g. single or dual dies) Single Dual Single Single


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic


Assembly Bond Wire/Clip Bond Material/ Supplier 
Cu Wire / 


Tanaka,Heraeus, NBKQ


Cu Wire / 


Tanaka,Heraeus, NBKQ


Cu Wire / 


Tanaka,Heraeus, NBKQ


Cu Wire / 


Tanaka,Heraeus, NBKQ
Assembly Bond Type (at Die) Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond


Assembly Bond Type (at LF) Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond


Assembly No. of bond over active area 2 4 2 2


Assembly Glass Transistion Temp 110°C 110°C 158°C 158°C


Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn


Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag Spot Ag


Assembly Wire Diameter 20µm 20µm 20µm 20µm


Assembly Leadframe Type SOT‐323A SOT‐363G SOT‐23A SOT‐23 C 27R


Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42


Assembly Lead Frame Manufacturer PBE / Jihlin / NBKQ / MHT  PBE / NBKQ / MHT/QPL  PBE / Jihlin / NBKQ / MHT  SHE


Assembly Molding Compound Type  CEL‐1702HF9 SK CEL‐1702HF9 SK GR640HV‐L1 GR640HV‐L1


Assembly Mold Compound Material Manufacturer Hitachi Hitachi Henkel Henkel


Assembly Green Compound (Yes/No) Yes Yes Yes Yes


Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes


Assembly Assembly Site/ Location SAT SAT SAT CAT


Assembly Test Site/ Location SAT SAT SAT CAT


Product Max Junction Temp 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 625°C/W 625°C/W 403°C/W 403°C/W
Product DataSheet DS30250 DS39270 DS39448 DS39448


Product Qual Plan Number Qp#18072704 [TRB2018‐069] QP#16090703 [TRB2016‐067] QP#17012503 [TRB2016‐010] QP#  17111602 [TRB2017‐104]


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X  + QBS 1,2,3 Pass X   Pass X   Pass X   Pass


Soak 85C, 85% RH 168Hrs X  + QBS 1,2,3 Pass X   Pass X   Pass X   Pass


IR reflow 260C 3 cycles X  + QBS 1,2,3 Pass X   Pass X   Pass X   Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X  + QBS 1,2,3 Pass X   Pass X   Pass X   Pass


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C Operating  Range, Per Data Sheet 0/25 3 wafer lots X   Pass X   Pass X  Pass


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


Operating  Range, Per Data Sheet 


(AC, DC)
0/50 3 wafer lots Pass X  Pass


168 Hrs 0/77 X  + QBS 1,2,3 Pass X   Pass X   Pass X   Pass


500 Hrs 0/77 X  + QBS 1,2,3 Pass X   Pass X   Pass X   Pass


1000 Hrs 0/77 X  + QBS 1,2,3 Pass X   Pass X   Pass X   Pass


168 Cycles 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


500 Cycles 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


1000 Cycles 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X  + QBS 1,2,3 Pass X Pass X Pass X Pass


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X  + QBS 1,2,3 Pass X Pass X Pass X Pass


168 Hrs 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


500 Hrs 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


1000 Hrs 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


2520 Cycles 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


7560 Cycles 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


15000 Cycles 0/77 X  + QBS 1,2,3 Pass X Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X  + QBS 1,2,3 Pass X Pass X Pass X Pass


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X  + QBS 1,2,3 Pass X Pass X Pass X Pass


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X  + QBS 1,2,3 Pass X Pass X Pass X Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X  + QBS 1,2,3 Pass X Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X  + QBS 1,2,3 Pass X Pass X Pass X  Pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10         1 Assembly lot QBS 1,2,3 X Pass X Pass X Pass


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X  + QBS 2,3 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  + QBS 1,2,3 Pass X Pass X Pass X Pass


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X  + QBS 1,2,3 Pass X Pass X Pass X Pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X  + QBS 1,2,3 Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Jon Stocker


Approved By:


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


11


2


9 alt


10


5


7


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


H3TRB


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description: Qualification of OFAB  X60P40BC die for MMBT2222A product family  in SAT and CAT


Category Qual Device 1 Qual Device 2 Qual Device 2 Qual Device 2


Product Part Number MMBT2222A‐7‐F MMBT2222A‐7‐F MMDT2222A‐7‐F MMBT2222A‐7‐F


Assembly Package Type SOT23 SOT23 SOT‐363 SOT23
Assembly Package Size 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.15 x 1.3 x 1.0 2.9 x 1.3 x 1.0 mm
Wafer Die Name(s) X60N40BC X60N40BC X60N40BC X60N40BC
Wafer Die Size (W/L/Thickness) ‐ After Saw 0.348*0.348 0.348*0.348 0.348*0.348 0.348*0.348
Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar
Wafer Wafer FAB/ Location OFAB OFAB OFAB OFAB
Wafer Wafer Diameter 150mm 150mm 150mm 150mm
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3.0um 3.0um 3.0um 3.0um
Wafer Back Metal Type (All Layers) Au Au Au Au
Wafer Back Metal Thickness (All Layers) 1um (Au)  1um (Au) 1um (Au) 1um (Au)


Wafer Die passivation thickness range oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A
oxide‐5000A + nitride 


5000A


oxide‐5000A + nitride 


5000A
Wafer No of masks Steps 5 5 5 5


Assembly Die quantity per package (e.g. single or dual dies) 1 2 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic
Assembly Bond Wire/Clip Bond Material/ Supplier  Cu Cu Cu Cu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic
Assembly No. of bond over active area 2 4 2 2
Assembly Glass Transistion Temp 158C 158C 130C 158C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag Spot Ag
Assembly Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil
Assembly Leadframe Type SOT‐23A SOT‐23A SOT‐363 G SOT‐23A
Assembly Leadframe Material Alloy42 Alloy42 Alloy42 Alloy42
Assembly Lead Frame Manufacturer MHT/PBE/XMYH/NBKQ/JYKQ MHT/PBE/XMYH/NBKQ/JYKQ SDI n/a
Assembly Molding Compound Type  GR640HV‐L1 GR640HV‐L1 CEL‐1702HF9SK(M2), GR640HV‐L1
Assembly Mold Compound Material Manufacturer Henkel Henkel Sumitomo Henkel
Assembly Green Compound (Yes/No) Yes Yes Yes Yes
Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT SAT CAT CAT
Assembly Test Site/ Location SAT SAT CAT CAT
Product Max Junction Temp 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 403°C/W  403°C/W  625°C/W  403°C/W 
Product DataSheet DS30041 DS30041 DS30125  DS30041
Product Qual Plan Number 19101703 TRB2020‐074F 19101703 TRB2020‐074F 19101703 TRB2020‐074F 19101703 TRB2020‐074F


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per 


Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass X Pass X Pass


3
EXTERNAL VISUAL 


(EV)
MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


Operating  Range, 


Per Data Sheet
0/25 3 wafer lots X Pass X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass X Pass
500 Hrs 0/77 X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass
168 Cycles 0/77 X Pass X Pass X Pass X Pass


500 Cycles 0/77 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 metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X Pass X Pass X Pass X Pass


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass X Pass


9 HAST 
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X Pass X Pass


168 Hrs 0/77 X Pass X Pass


500 Hrs 0/77 X Pass X Pass


1000 Hrs 0/77 X Pass X Pass


2520 Cycles 0/77 X Pass X Pass X Pass X Pass


7560 Cycles 0/77 X Pass X Pass X Pass X Pass


15000 Cycles 0/77 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
CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass
MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass X Pass


20
RESISTANCE TO 


SOLDER HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @30S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass


22
THERMAL 


RESISTANCE (TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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 MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Jon Stocker
Approved By:


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐


1 


MIL‐STD‐750 Method 1037  (N/A for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse 


Bias. JESD22A‐101
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9 alt


ESD


MSL1   Pre‐


conditioning


HTRB


IOL


TC


H3TRB


3 wafer lots


All qualification parts submitted 


for testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description: Qualification of Phenitec 1st FAB 6 inch wafer for BJT 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 SOT‐323 SOT‐23 SOT‐23 SOT‐23 SOT‐23 SOT89‐3L SOT‐223
Assembly Package Size 2.0 x 1.25 x 0.95 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 4.5 x 2.5 x 1.5 6.5 x 3.5 x 1.6
Wafer Die Name(s) 6ICT036P141G23H 6ICT036N141D23H 6C334D23H 6A335G23H_856 Bin2 6A335G23H_856 Bin2 6C983D23H 6A871N23
Wafer 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
Wafer Die Process / Technology BJT BJT BJT BJT BJT BJT BJT
Wafer Wafer FAB/ Location Phenitec Phenitec Phenitec Phenitec Phenitec Phenitec Phenitec
Wafer Wafer Diameter 150 150 150 150 150 150 150
Wafer Front Metal Type AlSi AlSi AlSi AlSi AlSi AlSi AlSi
Wafer Front Metal Layer Number/ Thickness 2.7um 2.7um 2.7um 2.7um 1.7um 2.7um 4.0um
Wafer Back Metal Type (All Layers) Au AuAs‐Au AuAs‐Au Au Au AuAs‐Au TiNiAg
Wafer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um 0.9
Wafer Die Conforming Coating (Passivation) n/a n/a n/a n/a n/a n/a n/a
Wafer Die passivation thickness range 9000A 9000A 9000A 9000A 9000A 9000A 9000A
Wafer No of masks Steps 7 6 5 5 6 5 6


Assembly 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 Pb92.5Sn5Ag2.5
Assembly Bond Wire/Clip Bond Material/ Supplier  Au PdCu 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 2 2 2 2 3
Assembly Glass Transistion Temp 174°C 174°C 158°C 158°C 174°C 130°C 130°C
Assembly Terminal Finish (Plating) Material Matt Sn Matt Sn Matt Sn Matt Sn Matt Sn Matt Sn Matt Sn
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Cu plate Cu plate Spot Ag Spot Ag Bare Cu
Assembly Wire Diameter 0.7mil 1.0mil 1.0mil 1.0mil 0.7mil 1.0mil 1.7mil
Assembly Leadframe Type SOT‐23A SOT‐23C SOT‐23C SOT‐23C SOT‐23A SOT89‐3L SOT‐223 C
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 CDA194HH CDA194
Assembly Lead Frame Manufacturer MHT,PBE,XMYH,NBKQ,JYKQ SHE SHE SHE MHT,PBE,XMYH,NBKQ,JYKQ PBE,HITACHI,NBKQ PBE
Assembly Molding Compound Type  GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 EME‐G600 EME‐G600,Green,D16,7.5g
Assembly Mold Compound Material Manufacturer 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
Assembly Test Site/ Location SAT CAT CAT CAT SAT SAT CAT
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 625 °C/W 625 °C/W 403 °C/W 403 °C/W 403 °C/W 166 °C/W 62.5°C/W
Product DataSheet DS30325 DS30329  DS11108 DS11207  DS11207  DS31225 DS36534
Product Qual Plan Number 19102402 / TRB2019‐077 19102402 / TRB2019‐078 19102402 / TRB2019‐078 19102402 / TRB2019‐077 19102402 / TRB2019‐077 19102402 / TRB2019‐078 19102402 / TRB2019‐077


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per 


Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X PASS X PASS X PASS X PASS X PASS X PASS X PASS
Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS X PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles X PASS X PASS X PASS X PASS X PASS X PASS X PASS


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X PASS X PASS X PASS X PASS X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV) 


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data 


Sheet (AC, DC)
0/25 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
500 Hrs 0/77 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
500 Cycles 0/77 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


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 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
7560 Cycles 0/77 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


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
RESISTANCE TO SOLDER 


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


22
THERMAL RESISTANCE 


(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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS


Summary: ___________________________________
Submitted By: Jon Stocker
Approved By:


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


2


10


5


9


7


MSL1   Pre‐conditioning


HTRB


IOL


TC


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







Certificate of Design, Construction & Qualification


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 MMBTA06‐7‐01‐F MMBT3904‐7‐F


Assembly Package Type SOT23 SOT23 SOT23 SOT23 SOT23 SOT23 SOT23 SOT23


Assembly Package Size 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0 2.9 x 1.3 x 1.0


Wafer Die Name(s) 6C020AFC 6A088U23C 6A020U23C 6A020U23C 6A964U23C 6C956AFC 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 0.72 x 0.72 0.72 x 0.72 0.56 x 0.56 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


Product Qual Plan Number 19102505 / TRB2019‐080F 19102505 / TRB2019‐080F 19102505 / TRB2019‐080F 19102505 / TRB2019‐080F 19102505 / TRB2019‐084F 19102505 / TRB2019‐084F 19102505 / TRB2019‐080F 19102505 / TRB2019‐080F


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


IR reflow 260C 3 cycles X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X PASS 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 X PASS


500 Hrs 0/77 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


500 Cycles 0/77 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, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


2520 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


7560 Cycles 0/77 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


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


20
RESISTANCE TO SOLDER 


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 X PASS


22
THERMAL RESISTANCE 


(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 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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


Summary: ____________________________________


Submitted By: Jon Stocker


Approved By: Frank Chen, 9/17/2020


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=150  or Max Tj, Vd/Vr/Vcbo=100%, MIL‐STD‐750‐1 / 


PER JESD22 A‐108


11


2


5


10


9


7


ESD


MSL1   Pre‐conditioning


IOL


TC


HTRB


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 wafer lots


3 Assembly lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description: QBS Qualification of OFAB second source PBT die assembled and tested in CAT


Category Hi Rel Device 1 QBS Device 1 QBS Device 2 QBS Device 3 QBS Device 4 QBS Device 5


Product Part Number
ADA114YUQ + Attached QBS 


Parts
ADTC124EUAQ ADTA114YUAQ ADTA114ECAQ ADTC114ECAQ MMBT4403T‐7‐F


Assembly Package Type SOT363 SOT323 SOT323 SOT23 SOT23 SOT‐523
Assembly Package Size 2.15*2.1*1.0mm 2.15*2.1*1.0mm 2.15*2.1*1.0mm 2.9*2.4*1.0mm 2.9*2.4*1.0mm 1.6*1.6*0.8mm
Wafer Die Name(s) ZCT036P144C ZCT036N241C ZCT036P144C ZCT036P141C ZCT036N141C X30P42CT3C
Wafer Die Size (W/L/Thickness) ‐ After Saw 310*310*203um 310*310*203um 310*310*203um 310*310*203um 310*310*203um 0.395*0.395*0.203mm


Wafer Die Process / Technology BJT/PNP BJT/NPN BJT/PNP BJT/PNP BJT/NPN PNP Bipolar


Wafer Wafer FAB/ Location OFab/UK OFab/UK OFab/UK OFab/UK OFab/UK OFAB / UK
Wafer Wafer Diameter 6" 6" 6" 6" 6" 150mm
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 6.0um
Wafer Number of Poly Layers 1 1 1 1 1 n/a
Wafer Back Metal Type (All Layers) Au Au Au Au Au Au
Wafer Back Metal Thickness (All Layers) 10000A 10000A 10000A 10000A 10000A 1um
Wafer Die Conforming Coating (Passivation) Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nit
Wafer Die passivation thickness range 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000/5000A
Wafer No of masks Steps 7 6 7 7 6 6


Assembly Die quantity per package (e.g. single or dual dies Dual Single Single Single Single 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier PdCu PdCu PdCu PdCu PdCu PdCu
Assembly Bond Type (at Die) Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Thermo sonic
Assembly Bond Type (at LF) Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Thermo sonic
Assembly No. of bond over active area 4 2 2 2 2 2


Assembly Glass Transistion Temp 120°C 120°C 120°C 158°C 158°C 135


Assembly Terminal Finish (Plating) Materia Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Pure Tin
Assembly Header plating (Die Land Area) Cu plated Cu Plating Cu Plating Cu Plating Cu Plating Copper Plating
Assembly Wire Diameter 25µm 1 mil 1 mil 1 mil 1 mil 1.0mil
Assembly Leadframe Type SOT‐363 G SOT‐323 H Type 18ROW  SOT‐323 H Type 18ROW  SOT‐23 C Type 27ROW  SOT‐23 C Type 27ROW  SOT‐523 A
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy42
Assembly Lead Frame Manufacturer SDI ASM ASM SHE SHE SHEC
Assembly Molding Compound Type  CEL1702HF9SK CEL1702HF9SK CEL1702HF9SK GR640HV‐L1 GR640HV‐L1 CEL‐1700‐D3
Assembly Mold Compound Material Manufacturer Hitachi Hitachi Hitachi Henkel Henkel HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes YES
Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes Yes YES
Assembly Assembly Site/ Location CAT/China CAT/China CAT/China CAT/China CAT/China CAT / CHENGDU
Assembly Test Site/ Location CAT/China CAT/China CAT/China CAT/China CAT/China CAT / CHENGDU


Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150C


Product Max Thermal resistance Junc (amibent) 450°C/W 375°C/W 375°C/W 403°C/W 403°C/W N/A


Product DataSheet DS38842 DS39211 DS40964 DS39187 DS39049 MMBT4403T


Product Qual Plan Number 18051801 18041802 18041802 18032902 18032902 17060603


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per 


Lot


# of Lots QBS Test Completed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X+ QBS Device 1‐7 Pass X Pass X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


CSAM pre and post MSL 22 pcs X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


Operating  Range, Per Data 


Sheet
0/25 3 wafer lots X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


168 Hrs 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
500 Hrs 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x HTRB Cross‐


section


Post‐1x HTRB for initial qual of new die/package or


family/technology
post 1000 Hrs 0/1 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


HTRB‐2x
Ta=150  or Max Tj, Vd=100%*, PER MIL‐STD‐750‐1  (required 


to qualify Cu/coated Cu wire for Automotive)
2000 Hrs 0/76 3 wafer lots X+ QBS Device 1‐4 Pass X 76/76 X Pass X Pass X Pass


Post‐2x HTRB Cross‐


section


Post‐2x HTRB for initial qual of new die/package or


family/technology
post 2000 Hrs 0/1 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


168 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
500 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x TC CSAM
CSAM post‐1X stress (required to qualify Cu/coated Cu wire for


Automotive)
post 1000 Cycles 0/22 3 Assembly lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐1x TC Ball + 


Stitch/Wedge pull
Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐1x TC Ball Shear Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐1x TC Cross‐section
Post‐1x TC for initial qual of new die/package or


family/technology
post 1000 Cycles 0/1 3 Assembly lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar metals, 


eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


HAST‐1x 
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots QBS Device 5 X Pass


168 Hrs 0/77 X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass
500 Hrs 0/77 X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB CSAM
CSAM post‐1X stress (required to qualify Cu/coated Cu wire for


Automotive); can skip if performing to 2x
post 1000 Hrs 0/22 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Ball + 


Stitch/Wedge pull
Post‐1x H3TRB (Max 30 wires/balls) post 1000 Hrs 0/3 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Ball 


Shear
Post‐1x H3TRB (Max 30 wires/balls) post 1000 Hrs 0/3 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Cross‐


section


Post‐1x H3TRB for initial qual of new die/package or


family/technology
post 1000 Hrs 0/1 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


H3TRB‐2x 
Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. JESD22A‐


101 (required to qualify Cu/coated Cu wire for Automotive
2000 Hrs 0/70 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB CSAM
CSAM post‐2X stress (required to qualify Cu/coated Cu wire for


Automotive)
post 2000 Hrs 0/22 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Ball + 


Stitch/Wedge pull
Post‐2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Ball 


Shear
Post‐2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Cross‐


section


Post‐2x H3TRB for initial qual of new die/package or


family/technology
post 2000 Hrs 0/1 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


2520 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
7560 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


IOL‐2x 
MIL‐STD‐750 Method 1037  (Not required for TVS) (required to 


qualify Cu/coated Cu wire for Automotive)
30000 Hrs 0/77 3 wafer lots X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass
MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30        1 Assembly lot X+ QBS Device 1, 3, 5 X Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X+ QBS Device 1‐5 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+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X+ QBS Device 1‐5 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+ QBS Device 1‐5 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+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Adam Knight


Approved By: Jon Stocker


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


11 ESD


IOL‐1x


TC‐1x


H3TRB‐1x


3 Assembly lots


3 wafer lots


3 wafer lotsMIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. JESD22A‐


101


2


9 alt


10


5


9


7


MSL1   Pre‐conditioning


HTRB‐1x







Certificate of Design, Construction & Qualification


Description: Qualification of Lite‐On JK Fab Discrete Shallow base NPN BJT process and JX44N40BC die


Category Qual Device 1 Qual Device 2 Qual Device 3


Product Part Number MMBT3904‐7‐F MMBT3904‐7‐F MMBT3904‐7‐F


Assembly Package Type SOT23 SOT23 SOT23


Assembly Package Size 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm


Wafer Die Name(s) JX44N40BC JX44N40BC JX44N40BC


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.278 x 0.278 mm 0.278 x 0.278 mm 0.278 x 0.278 mm


Wafer Die Process / Technology Shallow base NPN, JK emitter Shallow base NPN, JK emitter Shallow base NPN, JK emitter


Wafer Wafer FAB/ Location Lite‐On JK FAB Lite‐On JK FAB Lite‐On JK FAB


Wafer Wafer Diameter 150mm 150mm 150mm


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 3um 3um 3um


Wafer Back Metal Type (All Layers) Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au


Wafer Back Metal Thickness (All Layers) 250/250/5100A 250/250/5100A 250/250/5100A


Wafer Die passivation thickness range oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A


Wafer No of masks Steps 5 5 5


Assembly Die quantity per package (e.g. single or dual dies) 1 1 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic


Assembly Bond Wire/Clip Bond Material/ Supplier  PdCu PdCu PdCu


Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic


Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic


Assembly No. of bond over active area 2 2 2


Assembly Glass Transistion Temp 158°C 158°C 158°C


Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn


Assembly Header plating (Die Land Area) Cu Plating Cu Plating Cu Plating


Assembly Wire Diameter 1.0mil 1.0mil 1.0mil


Assembly Leadframe Type SOT‐23C SOT‐23C SOT‐23C


Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42


Assembly Molding Compound Type  GR640HV‐L1 GR640HV‐L1 GR640HV‐L1


Assembly Mold Compound Material Manufacturer HENKEL HENKEL HENKEL


Assembly Green Compound (Yes/No) Yes Yes Yes


Assembly Lead‐Free (Yes/No) Yes Yes Yes


Assembly Assembly Site/ Location CAT CAT CAT


Assembly Test Site/ Location CAT CAT CAT


Product Max Junction Temp 150°C 150°C 150°C


Product Max Thermal resistance Junc (amibent) 403°C/W 403°C/W 403°C/W


Product DataSheet DS30036 DS30036 DS30036


Product Qual Plan Number 20022802 20022802 20022802


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X PASS X PASS X PASS


Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS


IR reflow 260C 3 cycles X PASS X PASS X PASS


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X PASS X PASS X PASS


168 Hrs 0/77 X PASS X PASS X PASS


500 Hrs 0/77 X PASS X PASS X PASS


1000 Hrs 0/77 X PASS X PASS X PASS


168 Cycles 0/77 X PASS X PASS X PASS


500 Cycles 0/77 X PASS X PASS X PASS


1000 Cycles 0/77 X PASS X PASS X PASS


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS


2520 Cycles 0/77 X PASS X PASS X PASS


7560 Cycles 0/77 X PASS X PASS X PASS


15000 Cycles 0/77 X PASS X PASS X PASS


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


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X PASS


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X PASS X PASS X PASS


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X PASS X PASS X PASS


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X PASS X PASS X PASS


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS


Summary: Jon Stocker


Submitted By: Jon Stocker


Approved By: Frank Chen


3 Assembly lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


11


2


10


9


7


5 Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104







 Certificate of Design, Construction & Qualification 


 Category  Qual Device 1  Qual Device 2‐Lot 1   Qual Device 2‐Lot 2   Qual Device 2‐Lot 3   Qual Device 3   Qual Device 4   Qual Device 5   Qual Device 6   Qual Device 7   Qual Device 8   Qual Device 9   Qual Device 10 


 Product   Part Number  DMN3030LSS‐13‐01  FMMT723QTA   FMMT723QTA   FMMT723QTA   MMDT2907A‐7‐01‐F   DMMT2907A‐7   FZT489TA  DMN10H220LE‐13 BSS84‐13‐F 2N7002KX‐7 SBR0330CW‐7 BAT54DW‐7‐F


 Assembly   Package Type  SOP‐8L  SOT‐23   SOT‐23  SOT‐23  SOT‐363  SOT‐26  SOT‐223  SOT‐223 SOT‐23 SOT‐23 SOT‐323 SOT‐363


 Assembly   Package Size  4.9*6.0*1.6  2.9*2.4*1.05   2.9*2.4*1.05  2.9*2.4*1.05  2.15*2.1*1.05  2.8*3.0*1.15  6.5*7.0*1.65  6.5*7.0*1.65 2.9*2.4*1.05 2.9*2.4*1.05 2.15*2.1*1.05 2.15*2.1*1.05


 Wafer   Die Name(s)  ON14344  FMMT723TPC   FMMT723TPC  FMMT723TPC  6A088U23C  6A088U23C  FZT489T3D  AL795FXX ON14051 AD0806AL841AXX‐BN C001BA0030BC2 SY014AA0030AMA3


 Wafer   Die Size (W/L/Thickness) ‐ After Saw  1.46*0.86*0.178  0.914*0.864*0178   0.914*0.864*0178  0.914*0.864*0178  0.49*0.49*0.230  0.49*0.49*0.230  0.686*0.686*0.229mm  1.21*0.68*0.158 0.4*0.4*0.178 0.40*0.40*0.158 0.35(x2)*0.4*0.254 0.35*0.35*0.22


 Wafer   Die Process / Technology  0.25um trench MOS  Bipolar   Bipolar  Bipolar  Bipolar  Bipolar  Bipolar  Trench MOS Trench MOS Trench MOS SBR SKY


 Wafer   Wafer FAB/ Location  HHGRACE  OFAB   OFAB  OFAB  Phenitec  Phenitec  OFAB  VIS HHGRACE VIS CSMC SFAB


 Wafer   Wafer Diameter  200mm  150mm   150mm  150mm  150mm  150mm  150mm  200mm 200mm 200mm 150mm 150mm


 Wafer   Front Metal Type  AlCu  AlSiCu   AlSiCu  AlSiCu  AlSiCu  AlSiCu  AlSiCu  Al‐Cu Al‐Cu Al‐Cu AlSiCu AlSiCu


 Wafer   Front Metal Layer Number/ Thickness  1/4um  3µm    3µm   3µm   2.0um  2.0um  3um  1/4um 1/3.5um 1/4um 4um 2um


 Wafer   Number of Poly Layers  1  n/a   n/a  n/a  n/a  n/a  n/a  1 1 1 1 N/A


 Wafer   Back Metal Type (All Layers)  Ti/Ni/Ag  Au   Au  Au  Au  Au  Ti/NiV/Ag  Ti/Ni/Ti/Ag   Ti/Au  Ti/Au  TiNiAg NiVAu


 Wafer   Back Metal Thickness (All Layers)  Ti/Ni/Ag 1KA/2KA/10KA  0.9µm    0.9µm   0.9µm   0.9um  0.9um  300/2600/5500A  1KA/3KA/100A/10KA  100A/10KA  0.5KA/5KA TI700‐NI3200‐AG7500  5.15kA


 Wafer   Die Conforming Coating (Passivation)  Oxicde  Ox/Nitride   Ox/Nitride  Ox/Nitride  Ox Nit  Ox Nit  Oxide/Nitride  Oxide PE‐SION Oxide N/A N/A


 Wafer   Die passivation thickness range  PE‐SION 10KA  5000Å/5000Å    5000Å/5000Å   5000Å/5000Å   9000A  9000A  5000 / 5000A  TEOS oxide 1.6K/SIN3.8K  PE‐SION 10000A  TEOS oxide 1.6K/SIN3.8K  N/A N/A


Wafer No of masks Steps 6 6 6 6 6 6 5 6 6 7 4 3


 Assembly   Die quantity per package (e.g. single or dual dies)  Singnal  Single   Singnal   Singnal   Singnal   Dual   Singal  Singal Singnal Singnal Dual Dual


 Assembly   Die Attach Method (DB Epoxy/Solder Type)  Epoxy  EUTECTIC   EUTECTIC  EUTECTIC  EUTECTIC  Epoxy  Epoxy  Epoxy EUTECTIC EUTECTIC Epoxy EUTECTIC


 Assembly   Die Attach Material/ Supplier  9005SP / LEGEND  N/A   N/A  N/A  N/A  9005SP / LEGEND  9005SP / LEGEND  9005SP / LEGEND N/A N/A 9005SP / LEGEND N/A


 Assembly   Bond Wire/Clip Bond Material/ Supplier   Cu/TANAKA / HEESUNG  PdCu / HEESUNG   PdCu / HEESUNG  PdCu / HEESUNG  PdCu / HEESUNG  PdCu / HEESUNG  PdCu / HEESUNG  Cu / TANAKA / HEESUNG Cu / TANAKA / HEESUNG PdCu / HEESUNG PdCu / HEESUNG PdCu / HEESUNG


 Assembly   Bond Type (at Die)  Thermosonic Ball Bond  Thermosonic Ball Bond   Thermosonic Ball Bond  Thermosonic Ball Bond  Thermosonic Ball Bond  Thermosonic Ball Bond  Thermosonic Ball Bond  Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond


 Assembly   Bond Type (at LF)  Thermosonic Stitch Bond  Thermosonic Stitch Bond   Thermosonic Stitch Bond  Thermosonic Stitch Bond  Thermosonic Stitch Bond  Thermosonic Stitch Bond  Thermosonic Stitch Bond  Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond


Assembly No. of bond over active area
 Gate: 1 wire 


Source: 8 wire 
3 3 3 4 4 2


Gate: 1 wire 


Source: 6 wire 


 Gate: 1 wire 


Source: 1 wire 


 Gate: 1 wire 


Source: 1 wire 
2 2


 Assembly   Glass Transistion Temp  130   125     125    125  110  125  130  130  125  125  110  110 


 Assembly   Terminal Finish (Plating) Material  Pure Tin  Pure Tin   Pure Tin  Pure Tin  Pure Tin  Pure Tin  Pure Tin  Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin


 Assembly   Header plating (Die Land Area)  Bare copper  Bare copper   Bare copper  Bare copper  Bare copper  Bare copper  Ag Plating  Bare copper Bare copper Bare copper Bare copper Bare copper


 Assembly   Wire Diameter  2.0mil  1.5mil   1.5mil  1.5mil  1.0mil  1.0mil  1.0mil  1.7mil 1.0mil 1.0mil 1.0mil 1.0mil


 Assembly   Leadframe Type  SOP‐8L A  SOT‐23 C   SOT‐23 C  SOT‐23 C  SOT363 K  TSOT23‐6L Q  SOT‐223 K  SOT‐223 KA SOT‐23 C SOT‐23 C SOT363 G SOT363 K


 Assembly   Leadframe Material  CDA194  Alloy42   Alloy42  Alloy42  A42  CDA194  CDA194  CDA194 Alloy42 Alloy42 A42 A42


 Assembly   Lead Frame Manufacturer  ASM / SHEC  SHEC / NBKQ   SHEC / NBKQ  SHEC / NBKQ  SDI / SHEC  ASM / NBKQ  SDI / ASM  MHT / SDI SHEC / NBKQ SHEC / NBKQ SDI / SHEC SDI / SHEC


 Assembly   Molding Compound Type   EME‐G700  GR640HV‐L1   GR640HV‐L1  GR640HV‐L1  CEL‐1702HF9SK(M2)  CEL‐1700HF40SK‐D3(M2)  EME‐G700  EME‐G700 GR640HV‐L1 GR640HV‐L1 CEL‐1702HF9SK(M2) CEL‐1702HF9SK(M2)


 Assembly   Mold Compound Material Manufacturer  SUMITOMO  HENKEL   HENKEL  HENKEL  HITACHI  HITACHI  SUMITOMO  SUMITOMO HENKEL HENKEL HITACHI HITACHI


 Assembly   Green Compound (Yes/No)  Yes  Yes   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 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 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 CAT / Chengdu CAT / Chengdu


 Product   Max Junction Temp  150C  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 (amibent)  50°C/W  200°C/W   200°C/W  200°C/W  625°C/W  403°C/W  41.7°C/W  69°C/W 417°C/W 261°C/W 261°C/W 625°C/W


 Product   DataSheet  DS31261  DS33240   DS33240  DS33240  DS30109  DS300040  DS33134  DS36475 DS30149 DS36369 DS33000 DS30107


Product Qual Plan Number 20031902 20031902 20031902 20031902 20031902 20031902 20031902 20031902 20031902 20031902 20031902 20031902


 Reliability and Characterization Testing 


# in AEC‐


Q101 (D)
 Test    Test Conditions   Duration / Limits 


 Accept on 


# Failed/ 


Sample 


Size per Lot 


 # of Lots  X = Test Needed
 Results 


Pass/Fail 
 X = Test Needed 


 Results 


Pass/Fail 
 X = Test Needed 


 Results 


Pass/Fail 
 X = Test Needed 


 Results 


Pass/Fail 
 X = Test Needed 


 Results 


Pass/Fail 
 QBS Test Completed 


 Results 


Pass/Fail 
 QBS Test Completed 


 Results 


Pass/Fail 
QBS Test Completed


 Results 


Pass/Fail 
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


 Results 


Pass/Fail 


 Bake 125C   24 Hrs  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 


 Soak 85C, 85% RH   168Hrs  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  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 
 CSAM pre and post MSL per JECEC J‐STD‐020


Refer to Tab ‐  Diodes Delam Spec (J‐STD‐020) 
 22 pcs  X  Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass  X  Pass  X  Pass  X  Pass  X  Pass  X  Pass 


3  EXTERNAL VISUAL (EV)   MIL‐STD‐750 METHOD 2071   PER SPEC  X  Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass  X  Pass  X  Pass  X  Pass  X  Pass  X  Pass 


4


 PARAMETRIC 


VERIFICATION (PV) ‐ NO 


QBS 


 Test all parameters per Data Sheet inlcuding AC & DC accross 


data sheet temperature range 


 Operating  Range, Per Data Sheet 


(AC, DC) 
 0/25   3 wafer lots  X  Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass  X  Pass  X  Pass  X  Pass  X  Pass  X  Pass 


 168 Hrs   0/77  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 


 500 Hrs   0/77  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 


 1000 Hrs***   0/77  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 


 Post‐1x HTRB Cross‐


section 


 Post‐1x HTRB for initial qual of new die/package or 


family/technology ((required to qualify Cu/coated Cu wire for 


Automotive) 


 post 1000 Hrs   0/1   3 wafer lots   X   Pass   X   Pass   X   Pass 


 HTRB‐2x 
 Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1  (required 


to qualify Cu/coated Cu wire for Automotive) 
 2000 Hrs   0/76   3 wafer lots   X   Pass   X   Pass   X   Pass 


 Post‐2x HTRB Cross‐


section 


 Post‐2x HTRB for initial qual of new die/package or 


family/technology 
 post 2000 Hrs   0/1   3 wafer lots   X   Pass   X   Pass   X   Pass 


 168 Hrs   0/77  X  Pass  X Pass  X  Pass  X Pass 


 500 Hrs   0/77  X  Pass  X Pass  X  Pass  X Pass 


 1000 Hrs   0/77  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  X  Pass  X Pass  X Pass  X Pass 
 500 Cycles   0/77  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 
 1000 Cycles   0/77  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 


 Post‐1x TC CSAM 
 CSAM post‐1X stress (required to qualify Cu/coated Cu wire 


for Automotive) 
 post 1000 Cycles 


 0/22 or 


marked 11 
 3 Assembly lots   X   Pass   X   Pass   X   Pass 


 Post‐1x TC Ball + 


Stitch/Wedge pull 
 Post‐1x TC (Max 30 wires/balls)   post 1000 Cycles   0/3   3 Assembly lots   X   Pass   X   Pass   X   Pass 


 Post‐1x TC Ball Shear   Post‐1x TC (Max 30 wires/balls)   post 1000 Cycles   0/3   3 Assembly lots   X   Pass   X  Pass  X  Pass 
 Post‐1x TC Cross‐


section 


 Post‐1x TC for initial qual of new die/package or 


family/technology 
 post 1000 Cycles   0/1   3 Assembly lots   X   Pass   X   Pass   X   Pass 


7b  Wire Bond Integrity 
 MIL‐STD‐750, Method 2037 (For bonding of dissimilar metals, 


eg: Au/Al) 
 500 Hrs   0/5   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 


8 (alt)  PCT/AC  
 Ta=121  15PSIG  100%RH; PER JESD22‐


A102 
 96 Hrs   0/77   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 


 HAST‐1x  
 Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110 
 96 Hrs   0/77   3 wafer lots  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 


 500 Hrs   0/77   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 


 Post‐1x H3TRB CSAM 
 CSAM post‐1X stress (required to qualify Cu/coated Cu wire 


for Automotive); can skip if performing to 2x 
 post 1000 Hrs 


 0/22 or 


marked 11 
 3 wafer lots   X   Pass   X   Pass   X   Pass 


 Post‐1x H3TRB Ball + 


Stitch/Wedge pull 
 Post‐1x H3TRB (Max 30 wires/balls)   post 1000 Hrs   0/3   3 wafer lots   X   Pass   X   Pass   X   Pass 


 Post‐1x H3TRB Ball 


Shear 
 Post‐1x H3TRB (Max 30 wires/balls)   post 1000 Hrs   0/3   3 wafer lots   X   Pass   X   Pass   X   Pass 


 Post‐1x H3TRB Cross‐


section 


 Post‐1x H3TRB for initial qual of new die/package or 


family/technology 
 post 1000 Hrs   0/1   3 wafer lots   X   Pass   X   Pass   X   Pass 


 H3TRB‐2x  
 Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. JESD22A‐


101 (required to qualify Cu/coated Cu wire for Automotive) 
 2000 Hrs   0/70   3 wafer lots   X   Pass   X   Pass   X   Pass 


 Post‐2x H3TRB CSAM 
 CSAM post‐2X stress (required to qualify Cu/coated Cu wire 


for Automotive) 
 post 2000 Hrs 


 0/22 or 


marked 11 
 3 wafer lots   X   Pass   X   Pass   X   Pass 


 Post‐2x H3TRB Ball + 


Stitch/Wedge pull 
 Post‐2x H3TRB (Max 30 wires/balls)   post 2000 Hrs   0/3   3 wafer lots   X   Pass   X   Pass   X   Pass 


 Post‐2x H3TRB Ball 


Shear 
 Post‐2x H3TRB (Max 30 wires/balls)   post 2000 Hrs   0/3   3 wafer lots   X   Pass   X   Pass   X   Pass 


 Post‐2x H3TRB Cross‐


section 


 Post‐2x H3TRB for initial qual of new die/package or 


family/technology 
 post 2000 Hrs   0/1   3 wafer lots   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  X  Pass  X Pass  X Pass  X Pass 


 7560 Cycles   0/77  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 


 15000 Cycles   0/77  X  Pass   X   Pass   X  Pass  X  Pass  X  Pass  X  Pass  X  Pass  X Pass  X  Pass  X Pass  X Pass  X Pass 


 IOL‐2x  
 MIL‐STD‐750 Method 1037  (Not required for TVS) (required 


to qualify Cu/coated Cu wire for Automotive) 
 30000 Cycles   0/77   3 wafer lots   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  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  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  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  X  Pass  X Pass  X Pass  X Pass 


13
 Package Physical 


Dimemsions (PD) 
 JESD22‐B100   Package Outline   0/30         1 Assembly lot  X  Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass  X  Pass  X  Pass  X  Pass  X  Pass  X  Pass 


20
 RESISTANCE TO SOLDER 


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  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  X  Pass  X Pass  X Pass  X Pass 


22
 THERMAL RESISTANCE 


(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  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  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  X  Pass  X Pass  X Pass  X Pass 


25  Die Shear   MIL‐STD‐750 (2017)   Cpk>1.66   0/5   1 Assembly lot  X  Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass   X   Pass  X  Pass  X  Pass  X  Pass  X  Pass  X  Pass 


 Summary:   Yanming Li, 7/24/2020 


 Submitted By:   Mark Li, 7/24/2020 


 Approved By:   Hiwen Hu, 7/24/2020, Don Lipps 8/4/2020 


 Doc # Revision      


2  MSL1   Pre‐conditioning 


 SMD only, 


for Test #7, 


8, 9 & 10 


 3 Assembly lots 


 All qualification parts submitted for 


testing 


 HTRB‐1x   Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1    3 wafer lots 


6
 HTGB (Gated Devices 


only) ‐1x 
 Ta=150  or Max Tj, Vg=100%, PER JESD22 A‐108   3 wafer lots 


5


7


 TC‐1x   Ta=‐55C to 150C or Max Tj, PER JESD22A‐104   3 Assembly lots 


9


9 alt


 H3TRB‐1x 
 Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. JESD22A‐


101 
 3 wafer lots 


11  ESD 


10


 IOL‐1x   MIL‐STD‐750 Method 1037  (Not required for TVS)   3 wafer lots 







Certificate of Design, Construction & Qualification


Description:   Porting Qualification of Q parts to OFAB die and CAT assembly and test using PdCu wire


SOT23 NPN SOT363 NPN SOT363 NPN CAT BGBM SOT23 NPN SOT363 PNP SOT23 NPN QBS part SOT223 NPN QBS part SOT523 NPN QBS part SOT523 NPN QBS part SOT523 NPN QBS part SOT23 PNP QBS part SOT323 PNP QBS part SOT223 NPN QBS part SOT223 NPN QBS part SOT323 NPN QBS part PNP Die QBS part PNP Die QBS part PNP Die QBS part


Category Qual Device 1  Qual Device 2 Qual Device 2a Qual Device 3 Qual Device 4 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3 QBS Source Device 4 QBS Source Device 5 QBS Source Device 6 QBS Source Device 7 QBS Source Device 8 QBS Source Device 9 QBS Source Device 10 QBS Source Device 11 QBS Source Device 12 QBS Source Device 13


Product Part Number BC817‐16Q‐7‐F DMMT3904WQ‐7‐F DMMT3904WQ‐7‐F MMBTA42Q‐7‐F MMDT5401Q‐7‐F BCX41QTA BCP5610QTA BC847BTQ‐7 BC847BTQ‐7 BC847BTQ‐7 ADTA114ECAQ ADTA114YUAQ BCP5610QTA BCP5616QTA ADTC124EUAQ FZT705Q FZT705Q FZT705Q


Assembly Package Type SOT‐23 SOT‐363 SOT‐363 SOT‐23 SOT‐363 SOT23 SOT223 SOT523 SOT523 SOT523 SOT23 SOT323 SOT223 SOT223 SOT323 SOT223 SOT223 SOT223


Assembly Package Size 2.9*2.4*1.0mm 2.15*1.3*1.0mm 2.15*1.3*1.0mm 2.9*2.4*1.0mm 2.15*1.3*1.0mm 2.9*2.4*1.0mm 6.5 x 7.0 x 1.65mm 1.6mm * 1.6mm * 0.80mm 1.6mm * 1.6mm * 0.80mm 1.6mm * 1.6mm * 0.80mm 2.9*2.4*1.0mm 2.15*2.1*1.0mm 6.5 x 7.0 x 1.65 6.5 x 7.0 x 1.65 2.15*2.1*1.0mm 6.5 x 7.0 x 1.65 6.5 x 7.0 x 1.65 6.5 x 7.0 x 1.65


Wafer Die Name(s) BC81716C  X44N40BC X44N40BF MPSA42T3C X31P150BTXC FMMT494T3C BCX5610TQD X32N65CQF X32N65CQF X32N65CQF ZCT036P141C ZCT036P144C BCX5610TQD BCX5616T3D ZCT036N241C FZT705TPQD FZT705TPQD FZT705TPQD


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.395*0.395*0.203 0.278*0.278*203 0.278*0.278*203 0.635*0.635*0.178 0.44*0.44*0.203 0.6858*0.6858*0.178 0.6858*0.6858*0.229 0.250mm x 0.250mm  0.250mm x 0.250mm  0.250mm x 0.250mm  310*310*203um 310*310*203um 0.6858 x 0.6858 x 0.229mm 0.6858 x 0.6858 x 0.229mm 310*310*203um 1066.8 x 1066.8 x 279um 1066.8 x 1066.8 x 279um 1066.8 x 1066.8 x 279um


Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar Bipolar NPN Bipolar NPN BJT Small Signal Bipolar Small Signal Bipolar Small Signal Bipolar BJT/PNP BJT/PNP NPN BJT NPN BJT BJT/NPN Bipolar Bipolar Bipolar


Wafer Wafer FAB/ Location OFAB OFAB OFAB OFAB OFAB OFAB [UK] OFAB / UK OFAB [UK] OFAB [UK] OFAB [UK] OFab/UK OFab/UK OFAB / UK OFAB / UK OFab/UK OFAB OFAB OFAB


Wafer Wafer Diameter 150 150 150 150 150 150mm  150mm 150mm  150mm  150mm  6" 6" 150mm 150mm 6" 150mm 150mm 150mm


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSi1Cu0.5 AlSi1Cu0.5 AlSi1Cu0.5


Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 3.0µm 3µm  3.0µm 3.0µm 3.0µm 3um 3um 3µm  3µm  3um 3um 3um 3um


Wafer Back Metal Type (All Layers) Au Au TiAu  Au Au Au  TiNiVAg TiAu  TiAu  TiAu  Au Au TiNiVAg TiNiVAg Au Ti/NiV/Ag Ti/NiV/Ag Ti/NiV/Ag


Wafer Back Metal Thickness (All Layers) 1.0um 1.0um 500Å  / 5000Å  1.0um 1.0um 1.0um 300Å 2600Å 5500Å 500Å  / 5000Å  500Å  / 5000Å  500Å  / 5000Å  1.0um 10000A 300Å 2600Å 5500Å 300Å 2600Å 5500Å 10000A 300/2600/5500 300/2600/5500 300/2600/5500


Wafer Die Conforming Coating (Passivation) Ox / Nit Ox / Nit Ox / Nit Ox / Nit Ox / Nit Ox/Nitride  Ox/Nitride Ox/Nitride  Ox/Nitride  Ox/Nitride  Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride


Wafer Die passivation thickness range 5000A / 5000A 5000A / 5000A 5000A / 5000A 5000A / 5000A 5000A / 5000A 5000Å  / 5000Å  5000Å / 5000Å  5000Å  / 5000Å  5000Å  / 5000Å  5000Å  / 5000Å  5000A/5000A 5000A/5000A 5000Å / 5000Å  5000Å / 5000Å  5000A/5000A 5000/5000A 5000/5000A 5000/5000A


Wafer No of masks Steps 5 5 5 5 6 5 5 5 5 5 7 7 5 5 6 6 6 6


Assembly Die quantity per package (e.g. single or dual dies) 1 2 2 1 2 Single Single Single Single Single Single Single Single Single Single 1 1 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Epoxy Eutectic Eutectic Eutectic Eutectic Eutectic Epoxy Epoxy Eutectic Soft Solder Soft Solder Soft Solder


Assembly Die Attach Material/ Supplier n/a n/a n/a n/a n/a n/a L1‐403MOS / Legend n/a n/a n/a N/A N/A L1‐403MOS / Legend L1‐403MOS / Legend N/A n/a n/a n/a


Assembly Bond Wire/Clip Bond Material/ Supplier 
PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


PdCu Wire / 


Tanaka,Heraeus


Pd Cu / 


Tanaka


Pd Cu / 


Tanaka
PdCu n/a n/a n/a


Assembly Bond Type (at Die) Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Ball Thermosonic Ball Thermosonic Thermosonic Ball Bond Thermosonic Ball Bond Ball Thermosonic Thermosonic Thermosonic Thermosonic


Assembly Bond Type (at LF) Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Stitch Thermosonic Stitch Thermosonic Thermosonic Stitch Bond Thermosonic Stitch Bond Stitch Thermosonic Thermosonic Thermosonic Thermosonic


Assembly No. of bond over active area 2 4 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2


Assembly Glass Transistion Temp 158°C 120°C 120°C 158°C 120°C 158°C 130°C 125°C 125°C 125°C 158°C 120°C 130°C 130°C 120°C n/a n/a n/a


Assembly Terminal Finish (Plating) Materia Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn matte Sn matte Sn matte Sn


Assembly Header plating (Die Land Area) Cu plate Cu plate Cu plate Cu plate Cu plate Cu plate Selective Ag plate Cu plate Cu plate Cu plate Cu Plating Cu Plating Selective Ag plate Selective Ag plate Cu Plating Spot Ag Spot Ag Spot Ag


Assembly Wire Diameter 25µm 25µm 25µm 25µm 25µm 25µm 25µm 20µm 20µm 20µm 1 mil 1 mil 25µm 25µm 1 mil 1.5mil 1.5mil 1.5mil


Assembly Leadframe Type SOT‐23 C 27R SOT‐363G SOT‐363G SOT‐23 C 27R SOT‐363K SOT‐23 C 27R SOT‐223 K SOT‐523 A  SOT‐523 A  SOT‐523 A  SOT‐23 C 27R SOT‐323 H Type 18ROW  SOT‐223 K SOT‐223 K SOT‐323 H Type 18ROW  SOT‐223C SOT‐223C SOT‐223C


Assembly Leadframe Material Alloy 42 Alloy42 Alloy42 Alloy 42 Alloy42 Alloy 42 CDA194 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 CDA194 CDA194 Alloy 42 CDA194FH CDA194FH CDA194FH


Assembly Lead Frame Manufacturer SHE ASM ASM SHE ASM SHE ASM SHE SHE SHE SHE ASM ASM ASM ASM n/a n/a n/a


Assembly Molding Compound Type  GR640HV‐L1 CEL1702HF9SK CEL1702HF9SK GR640HV‐L1 CEL1702HF9SK GR640HV‐L1 EME‐G700 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 GR640HV‐L1 CEL1702HF9SK EME‐G700 EME‐G700 CEL1702HF9SK Epoxy Epoxy Epoxy


Assembly Mold Compound Material Manufacturer Henkel Hitachi Hitachi Henkel Hitachi Henkel Sumitomo Hitachi Hitachi Hitachi Henkel Hitachi Sumitomo Sumitomo Hitachi EME‐G700 EME‐G700 EME‐G700


Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes 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 Yes Yes Yes Yes Yes Yes Yes Yes


Assembly Assembly Site/ Location CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT/China CAT/China CAT CAT CAT/China CAT CAT CAT


Assembly Test Site/ Location CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT/China CAT/China CAT CAT CAT/China CAT CAT CAT


Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150C 150C 150C


Product Max Thermal resistance Junc (amibent) 403°C/W 625°C/W 625°C/W 417°C/W 625°C/W 403°C/W 62°C/W 833°C/W 833°C/W 833°C/W 403°C/W 375°C/W 62°C/W 62°C/W 375°C/W n/a n/a n/a


Product DataSheet DS38331  DS30311  DS30311  DS30062  DS39993  DS39807 DS41361   DS41951   DS41951   DS41951   DS39187 DS40964 DS41361   DS36981 DS39211 DS40335 DS40335 DS40335


Product Qual Plan Number 20040303 20040303 20040303 20040303 20040303 QP#17101304 [TRB2017‐092] QP#18081503 [TRB2018‐080] QP#18122002 [TRB2017‐111] QP#18122002 [TRB2017‐111] QP#18122002 [TRB2017‐111] 18032902 [TRB2018‐045] 18041802 [TRB2018‐046] QP#18081503 [TRB2018‐080] QP#18081503 [TRB2018‐080] 18041802 [TRB2018‐046] QP17121403 [TRB2018‐018) QP17121403 [TRB2018‐018) QP17121403 [TRB2018‐018)


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed X = Test Needed X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
Test Completed


Results 


Pass/Fail
Test Completed Results Pass/Fail Test Completed


Results 


Pass/Fail
Test Completed


Results 


Pass/Fail
Test Completed Results Pass/Fail Test Completed


Results 


Pass/Fail
Test Completed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
Test Completed


Results 


Pass/Fail
Test Completed


Results 


Pass/Fail
Test Completed


Results 


Pass/Fail
Test Completed


Results 


Pass/Fail
Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


IR reflow 260C 3 cycles X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X   Pass X   Pass


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


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 X Pass X   Pass X   Pass X   Pass


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


Operating  Range, Per Data 


Sheet (AC, DC)
0/50 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    Pass


FORWARD SURGE MIL‐750D, METHOD 4066 PER DATA SHEET 0/45 3 wafer lots PASS PASS PASS


168 Hrs 0/77 X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X  Pass X Pass X Pass


500 Hrs 0/77 X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X 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 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x HTRB Cross‐


section


Post‐1x HTRB for initial qual of new die/package or


family/technology
post 1000 Hrs 0/1 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


HTRB‐2x


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1  


(required to qualify Cu/coated Cu wire for 


Automotive)


2000 Hrs 0/76 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐2x HTRB Cross‐


section


Post‐2x HTRB for initial qual of new die/package or


family/technology
post 2000 Hrs 0/1 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X 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 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


500 Cycles 0/77 X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


1000 Cycles 0/77 X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x TC CSAM
CSAM post‐1X stress (required to qualify Cu/coated 


Cu wire for Automotive)
post 1000 Cycles 0/22 3 Assembly lots X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x TC Ball + 


Stitch/Wedge pull
Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 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 X Pass X Pass X Pass X Pass


Post‐1x TC Ball Shear Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 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 X Pass X Pass X Pass X Pass


Post‐1x TC Cross‐section
Post‐1x TC for initial qual of new die/package or


family/technology
post 1000 Cycles 0/1 3 Assembly lots X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of 


dissimilar metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 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 X Pass X Pass X Pass X Pass


HAST‐1x 
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass Pass Pass X Pass X Pass X  Pass


Post‐1x HAST CSAM
CSAM post‐1X stress (required to qualify Cu/coated 


Cu wire for Automotive); can skip if performing to 2x
post 96 Hrs 0/22 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


Post‐1x HAST Ball + 


Stitch/Wedge pull
Post‐1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x HAST Ball Shear Post‐1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x HAST Cross‐


section


Post‐1x HAST for initial qual of new die/package or


family/technology
post 96 Hrs 0/1 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass


HAST‐2x 


Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110 (required to qualify Cu/coated Cu wire for 


Automotive)


192 Hrs 0/70 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐2x HAST CSAM
CSAM post‐2X stress (required to qualify Cu/coated 


Cu wire for Automotive)
post 192 Hrs 0/22 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


Post‐2x HAST Ball + 


Stitch/Wedge pull
Post‐2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass Pass Pass X Pass X Pass X Pass


Post‐2x HAST Ball Shear Post‐2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐2x HAST Cross‐


section


Post‐2x HAST for initial qual of new die/package or


family/technology
post 192 Hrs 0/1 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass


500 Hrs 0/77 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


Post‐1x H3TRB CSAM
CSAM post‐1X stress (required to qualify Cu/coated 


Cu wire for Automotive); can skip if performing to 2x
post 1000 Hrs 0/22 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Ball + 


Stitch/Wedge pull
Post‐1x H3TRB (Max 30 wires/balls) post 1000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Ball 


Shear
Post‐1x H3TRB (Max 30 wires/balls) post 1000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Cross‐


section


Post‐1x H3TRB for initial qual of new die/package or


family/technology
post 1000 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass


H3TRB‐2x 


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101 (required to qualify Cu/coated Cu wire 


for Automotive)


2000 Hrs 0/70 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB CSAM
CSAM post‐2X stress (required to qualify Cu/coated 


Cu wire for Automotive)
post 2000 Hrs 0/22 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Ball + 


Stitch/Wedge pull
Post‐2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Ball 


Shear
Post‐2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Cross‐


section


Post‐2x H3TRB for initial qual of new die/package or


family/technology
post 2000 Hrs 0/1 3 wafer lots 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 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


7560 Cycles 0/77 X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


15000 Cycles 0/77 X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


IOL‐2x 


MIL‐STD‐750 Method 1037  (Not required for TVS) 


(required to qualify Cu/coated Cu wire for 


Automotive)


30000 Hrs 0/77 3 wafer lots X    PASS X    PASS X    PASS X    PASS X    Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass 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 X Pass X Pass 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 X    PASS X    Pass X Pass X Pass 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 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 X Pass X Pass X Pass


13
Package Physical 


Dimemsions (PD)
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
RESISTANCE TO SOLDER 


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 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 +0/5S) 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 X Pass X Pass X Pass X Pass


22
THERMAL RESISTANCE 


(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 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 X Pass X Pass 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 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS X PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Summary: Jon Stocker


Submitted By: Cora Fernando


Approved By:
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3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101







Certificate of Design, Construction & Qualification


Description: Qualification of OFAB  X45P40BC die for MMBT3906 product family  in SAT and CAT


Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4


Product Part Number MMBT3906‐7‐F MMDT3906‐7‐F MMBT3906‐7‐F MMBT3906‐7‐F


Assembly Package Type SOT23 SOT363 SOT23 SOT23


Assembly Package Size 2.9 x 1.3 x 1.0 mm 2.15 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm


Wafer Die Name(s) X45P40BC X45P40BC X45P40BC X45P40BC


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.284 x 0.284 mm 0.284 x 0.284 mm 0.284 x 0.284 mm 0.284 x 0.284 mm


Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar


Wafer Wafer FAB/ Location OFAB OFAB OFAB OFAB


Wafer Wafer Diameter 150mm 150mm 150mm 150mm


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 3.0um 3.0um 3.0um 3.0um


Wafer Back Metal Type (All Layers) Au Au Au Au


Wafer Back Metal Thickness (All Layers) 1um (Au) 1um (Au) 1um (Au) 1um (Au)


Wafer Die Conforming Coating (Passivation) n/a n/a n/a n/a


Wafer Die passivation thickness range oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A


Wafer No of masks Steps 6 6 6 6
Assembly Die quantity per package (e.g. single or dual dies) 1 2 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic


Assembly Bond Wire/Clip Bond Material/ Supplier  Cu Cu Cu Cu


Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic


Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic


Assembly No. of bond over active area 2 4 2 2


Assembly Glass Transistion Temp 158C 130C 130C 158C


Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn 130C


Assembly Header plating (Die Land Area) Spot Ag Cu Spot Ag Cu


Assembly Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil


Assembly Leadframe Type SOT‐23A SOT‐363 G SOT‐23A SOT‐23A


Assembly Leadframe Material Alloy 42 Copper plated Alloy 42 Alloy 42 Copper plated Alloy 42


Assembly Lead Frame Manufacturer MHT/PBE/XMYH/NBKQ/JYKQ SDI MHT/PBE/XMYH/NBKQ/JYKQ SDI


Assembly Molding Compound Type  GR640HV‐L1
CEL‐1702HF9SK(M2) 


D16mm*7.7g
CEL‐1700HF40SK‐D3 GR640HV‐L1


Assembly Mold Compound Material Manufacturer Henkel Hitachi Hitachi Henkel


Assembly Green Compound (Yes/No) Yes Yes Yes Yes


Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes


Assembly Assembly Site/ Location SAT CAT SAT CAT


Assembly Test Site/ Location SAT CAT SAT CAT


Product Max Junction Temp 150°C 110°C 150°C 150°C


Product Max Thermal resistance Junc (amibent) 403°C/W  625°C/W  403°C/W  403°C/W 


Product DataSheet DS30059 DS30124 DS30059 DS30059


Product Qual Plan Number 18060403 18060403 18060403 18060403


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X PASS X PASS X PASS X PASS


Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS X PASS


IR reflow 260C 3 cycles X PASS X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


Operating  Range, Per Data 


Sheet (AC, DC)
0/50 3 wafer lots X PASS X PASS X PASS X PASS


168 Hrs 0/77 X PASS X PASS X PASS X PASS


500 Hrs 0/77 X PASS X PASS X PASS X PASS


1000 Hrs 0/77 X PASS X PASS X PASS X PASS


168 Cycles 0/77 X PASS X PASS X PASS X PASS


500 Cycles 0/77 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 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X PASS


168 Hrs 0/77 X PASS X PASS X PASS


500 Hrs 0/77 X PASS X PASS X PASS


1000 Hrs 0/77 X PASS X PASS X PASS


2520 Cycles 0/77 X PASS X PASS X PASS X PASS


7560 Cycles 0/77 X PASS X PASS X PASS X PASS


15000 Cycles 0/77 X PASS X PASS X PASS X PASS


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


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X PASS


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X PASS X PASS X PASS X PASS


20
RESISTANCE TO SOLDER 


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


22
THERMAL RESISTANCE 


(TR)
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 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 MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS


Summary: ____________________________________


Submitted By: Jon Stocker


Approved By:


3 Assembly lots


3 wafer lots


3 wafer lots


3 wafer lots


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC1


H3TRB


11


2


9 alt


10


5


9


7


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101







Certificate of Design, Construction & Qualification


Description: Qualification of OFAB  X65P die for non automotive BC85xxx parts built at SAT and CAT


Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4


Product Part Number BC856B‐7‐F BC856AS‐7 BC856BW‐7‐F BC857C‐7‐F 


Assembly Package Type SOT23 SOT‐363 SOT323 SOT23
Assembly Package Size 2.9 x 1.3 x 1.0 mm 2.0 x 1.3 x 1.0 mm 2.15 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm
Wafer Die Name(s) X65P65CC X65P65BC X65P65CC X65P45DC
Wafer Die Size (W/L/Thickness) ‐ After Saw 0.29 x 0.29 x 0.203mm 0.29 x 0.29 x 0.203mm 0.29 x 0.29 x 0.203mm 0.29 x 0.29 x 0.203mm
Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar
Wafer Wafer FAB/ Location OFAB OFAB OFAB OFAB
Wafer Wafer Diameter 150mm 150mm 150mm 150mm
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3.0um 3.0um 3.0um 3.0um
Wafer Back Metal Type (All Layers) Au Au Au Au
Wafer Back Metal Thickness (All Layers) 1um (Au)  1um (Au) 1um (Au) 1um (Au)
Wafer Die passivation thickness range oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A
Wafer No of masks Steps 6 6 6 6


Assembly Die quantity per package (e.g. single or dual dies) 1 2 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic
Assembly Bond Wire/Clip Bond Material/ Supplier  Cu Cu Cu PdCu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic
Assembly No. of bond over active area 2 4 2 2
Assembly Glass Transistion Temp 158°C 120°C 120°C 158°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Plated Cu Plated Cu
Assembly Wire Diameter 1mil 1mil 1mil 1mil
Assembly Leadframe Type SOT‐23A SOT‐363E SOT‐323 H SOT‐23 C 
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy42 Alloy 42
Assembly Lead Frame Manufacturer PBE / Hitachi  PBE/XMYH/JYKQ/JihLin SHE


Assembly Molding Compound Type  GR640HV‐L1 CEL‐1702HF9 SK CEL‐1702HF9SK(M2) GR640HV‐L1


Assembly Mold Compound Material Manufacturer Henkel HITACHI  Hitachi Henkel
Assembly Green Compound (Yes/No) Yes Yes Yes Yes
Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT SAT CAT CAT
Assembly Test Site/ Location SAT SAT CAT CAT
Product Max Junction Temp 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 403°C/W 625°C/W 625°C/W 357°C/W
Product DataSheet DS11207 DS30834 DS30251  DS11207 


Product Qual Plan Number 20012802 20012802 20012802 20012802


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Results 


Pass/Fail


Bake 125C 24 Hrs X PASS X PASS X PASS X PASS
Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles X PASS X PASS X PASS X PASS


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X PASS X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


Operating  Range, Per Data 


Sheet
0/25 3 wafer lots X PASS X PASS X PASS X PASS


168 Hrs 0/77 X PASS X PASS X PASS X PASS
500 Hrs 0/77 X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS X PASS
500 Cycles 0/77 X PASS X PASS X PASS X PASS
1000 Cycles 0/77 X PASS X PASS X PASS X PASS


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS


2520 Cycles 0/77 X PASS X PASS X PASS X PASS
7560 Cycles 0/77 X PASS X PASS X PASS X PASS
15000 Cycles 0/77 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
CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS
MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X PASS X PASS X PASS X PASS


20
RESISTANCE TO SOLDER 


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


22
THERMAL RESISTANCE 


(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


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 MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS


Summary: ____________________________________


Submitted By: Jon Stocker
Approved By:


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


11


2


10


5


9


7


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


3 wafer lots


All qualification parts submitted for 


testing


SMD only, for 


Test #7, 8, 9 & 


10


3 Assembly lots


3 Assembly lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description: QBS Qualification of OFAB second source PBT die for commercial parts assembled and tested in CAT


Category Hi Rel Device 1 QBS Device 1 QBS Device 2 QBS Device 3 QBS Device 4 QBS Device 5


Product Part Number ADA114YUQ + Attached QBS Parts ADTC124EUAQ ADTA114YUAQ ADTA114ECAQ ADTC114ECAQ MMBT4403T‐7‐F


Assembly Package Type SOT363 SOT323 SOT323 SOT23 SOT23 SOT‐523


Assembly Package Size 2.15*2.1*1.0mm 2.15*2.1*1.0mm 2.15*2.1*1.0mm 2.9*2.4*1.0mm 2.9*2.4*1.0mm 1.6*1.6*0.8mm


Wafer Die Name(s) ZCT036P144C ZCT036N241C ZCT036P144C ZCT036P141C ZCT036N141C X30P42CT3C


Wafer Die Size (W/L/Thickness) ‐ After Saw 310*310*203um 310*310*203um 310*310*203um 310*310*203um 310*310*203um 0.395*0.395*0.203mm


Wafer Die Process / Technology BJT/PNP BJT/NPN BJT/PNP BJT/PNP BJT/NPN PNP Bipolar


Wafer Wafer FAB/ Location OFab/UK OFab/UK OFab/UK OFab/UK OFab/UK OFAB / UK


Wafer Wafer Diameter 6" 6" 6" 6" 6" 150mm


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 6.0um


Wafer Number of Poly Layers 1 1 1 1 1 n/a


Wafer Back Metal Type (All Layers) Au Au Au Au Au Au


Wafer Back Metal Thickness (All Layers) 10000A 10000A 10000A 10000A 10000A 1um


Wafer Die Conforming Coating (Passivation) Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nit


Wafer Die passivation thickness range 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000/5000A


Wafer No of masks Steps 7 6 7 7 6 6


Assembly Die quantity per package (e.g. single or dual dies) Dual Single Single Single Single 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic EUTECTIC


Assembly Bond Wire/Clip Bond Material/ Supplier  PdCu PdCu PdCu PdCu PdCu PdCu


Assembly Bond Type (at Die) Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Ball Thermosonic Thermo sonic


Assembly Bond Type (at LF) Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Stitch Thermosonic Thermo sonic


Assembly No. of bond over active area 4 2 2 2 2 2


Assembly Glass Transistion Temp 120°C 120°C 120°C 158°C 158°C 135


Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Pure Tin


Assembly Header plating (Die Land Area) Cu plated Cu Plating Cu Plating Cu Plating Cu Plating Copper Plating


Assembly Wire Diameter 25µm 1 mil 1 mil 1 mil 1 mil 1.0mil


Assembly Leadframe Type SOT‐363 G SOT‐323 H Type 18ROW  SOT‐323 H Type 18ROW  SOT‐23 C Type 27ROW  SOT‐23 C Type 27ROW  SOT‐523 A


Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy42


Assembly Lead Frame Manufacturer SDI ASM ASM SHE SHE SHEC


Assembly Molding Compound Type  CEL1702HF9SK CEL1702HF9SK CEL1702HF9SK GR640HV‐L1 GR640HV‐L1 CEL‐1700‐D3


Assembly Mold Compound Material Manufacturer Hitachi Hitachi Hitachi Henkel Henkel HITACHI


Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes YES


Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes Yes YES


Assembly Assembly Site/ Location CAT/China CAT/China CAT/China CAT/China CAT/China CAT / CHENGDU


Assembly Test Site/ Location CAT/China CAT/China CAT/China CAT/China CAT/China CAT / CHENGDU


Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150C


Product Max Thermal resistance Junc (amibent) 450°C/W 375°C/W 375°C/W 403°C/W 403°C/W N/A


Product DataSheet DS38842 DS39211 DS40964 DS39187 DS39049 MMBT4403T


Product Qual Plan Number 18051801 18041802 18041802 18032902 18032902 17060603


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots QBS Test Completed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X+ QBS Device 1‐7 Pass X Pass X Pass X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


IR reflow 260C 3 cycles X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)
‐55C, 25C, 85C, 125C, 150C


Operating  Range, Per Data 


Sheet
0/25 3 wafer lots X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


168 Hrs 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


500 Hrs 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


1000 Hrs 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass
Post‐1x HTRB Cross‐


section


Post‐1x HTRB for initial qual of new die/package or 


family/technology
post 1000 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass


HTRB‐2x
Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1  (required to 


qualify Cu/coated Cu wire for Automotive)
2000 Hrs 0/76 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x HTRB Cross‐


section


Post‐2x HTRB for initial qual of new die/package or 


family/technology
post 2000 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass


168 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


500 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


1000 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x TC CSAM
CSAM post‐1X stress (required to qualify Cu/coated Cu wire for 


Automotive)
post 1000 Cycles 0/22 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐1x TC Ball + 


Stitch/Wedge pull
Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐1x TC Ball Shear Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐1x TC Cross‐section
Post‐1x TC for initial qual of new die/package or 


family/technology
post 1000 Cycles 0/1 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar metals, 


eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


HAST‐1x 
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots QBS Device 5 Pass X Pass


168 Hrs 0/77 X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


500 Hrs 0/77 X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


1000 Hrs 0/77 X+ QBS Device 1‐4 Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB CSAM
CSAM post‐1X stress (required to qualify Cu/coated Cu wire for 


Automotive); can skip if performing to 2x
post 1000 Hrs 0/22 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Ball + 


Stitch/Wedge pull
Post‐1x H3TRB (Max 30 wires/balls) post 1000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Ball Shear Post‐1x H3TRB (Max 30 wires/balls) post 1000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐1x H3TRB Cross‐


section


Post‐1x H3TRB for initial qual of new die/package or 


family/technology
post 1000 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass


H3TRB‐2x 
Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. JESD22A‐


101 (required to qualify Cu/coated Cu wire for Automotive)
2000 Hrs 0/70 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB CSAM
CSAM post‐2X stress (required to qualify Cu/coated Cu wire for 


Automotive)
post 2000 Hrs 0/22 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Ball + 


Stitch/Wedge pull
Post‐2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Ball Shear Post‐2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x H3TRB Cross‐


section


Post‐2x H3TRB for initial qual of new die/package or 


family/technology
post 2000 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass


2520 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


7560 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


15000 Cycles 0/77 X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


IOL‐2x 
MIL‐STD‐750 Method 1037  (Not required for TVS) (required to 


qualify Cu/coated Cu wire for Automotive)
30000 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30         1 Assembly lot X Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X+ QBS Device 1‐5 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+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X+ QBS Device 1‐5 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+ QBS Device 1‐5 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+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X+ QBS Device 1‐5 Pass X Pass X Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Adam Knight


Approved By: Jon Stocker


MSL1   Pre‐conditioning


HTRB‐1x


2


9 alt


10


5


9


7


3 Assembly lots


3 wafer lots


3 wafer lotsMIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. JESD22A‐


101


11 ESD


IOL‐1x


TC‐1x


H3TRB‐1x


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 







Certificate of Design, Construction & Qualification


Description: Qualification of Lite‐On JK Fab die X60N65BC, JX32N40CC,  JX32N40BC, JX32N40DC,die


Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3


Product Part Number MMBT2222A‐7‐F BC846B‐7‐F BC846A‐7‐F BC847C‐7‐F MMBT3904‐7‐F MMBT3904‐7‐F MMBT3904‐7‐F


Assembly Package Type SOT23 SOT23 SOT23 SOT23 SOT23 SOT23 SOT23


Assembly Package Size 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm


Wafer Die Name(s) JX60N40BC JX32N65CC JX32N65BC JX32N45DC JX44N40BC JX44N40BC JX44N40BC


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.348 x 0.348 mm 0.25 x 0.25 mm 0.25 x 0.25 mm 0.25 x 0.25 mm 0.278 x 0.278 mm 0.278 x 0.278 mm 0.278 x 0.278 mm


Wafer Die Process / Technology Shallow base NPN, JK emitter
Shallow base NPN, JK 


emitter
Shallow base NPN, JK emitter Shallow base NPN, JK emitter Shallow base NPN, JK emitter Shallow base NPN, JK emitter Shallow base NPN, JK emitter


Wafer Wafer FAB/ Location Lite‐On JK FAB Lite‐On JK FAB Lite‐On JK FAB Lite‐On JK FAB Lite‐On JK FAB Lite‐On JK FAB Lite‐On JK FAB


Wafer Wafer Diameter 150mm 150mm 150mm 150mm 150mm 150mm 150mm


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 3um 3um


Wafer Number of Poly Layers n/a n/a n/a n/a n/a n/a n/a


Wafer Back Metal Type (All Layers) Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au


Wafer Back Metal Thickness (All Layers) 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A


Wafer Die Conforming Coating (Passivation) n/a n/a n/a n/a n/a n/a n/a


Wafer Die passivation thickness range oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A


Wafer No of masks Steps 5 5 5 5 5 5 5


Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic


Assembly Die Attach Material/ Supplier n/a n/a n/a n/a n/a n/a n/a


Assembly Bond Wire/Clip Bond Material/ Supplier  PdCu PdCu PdCu PdCu PdCu PdCu PdCu


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 2 2 2 2 2


Assembly Glass Transistion Temp 158°C 158°C 158°C 158°C 158°C 158°C 158°C


Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn


Assembly Header plating (Die Land Area) Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating


Assembly Wire Diameter 1.0mil 0.8mil 0.8mil 0.8mil 1.0mil 1.0mil 1.0mil


Assembly Leadframe Type SOT‐23C SOT‐23C SOT‐23C SOT‐23C SOT‐23C SOT‐23C SOT‐23C


Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42


Assembly Lead Frame Manufacturer n/a n/a n/a n/a n/a n/a n/a


Assembly Molding Compound Type  GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 GR640HV‐L1


Assembly Mold Compound Material Manufacturer HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL


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 CAT CAT CAT CAT CAT CAT CAT


Assembly Test Site/ Location CAT CAT CAT CAT CAT CAT CAT


Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C


Product Max Thermal resistance Junc (amibent) 403°C/W 403°C/W 403°C/W 403°C/W 403°C/W 403°C/W 403°C/W


Product DataSheet DS30041  DS11108 DS11108 DS11108 DS30036 DS30036 DS30036


Product Qual Plan Number 20100201 20100201 20100201 20100201 20022802 20022802 20022802


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


Soak 85C, 85% RH 168Hrs X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


IR reflow 260C 3 cycles X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X PASS X PASS X PASS X X PASS X PASS X PASS


168 Hrs 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


500 Hrs 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


1000 Hrs 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


168 Cycles 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


500 Cycles 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


1000 Cycles 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


2520 Cycles 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


7560 Cycles 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


15000 Cycles 0/77 X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 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 X PASS


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X X PASS


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS QBS qual dev, 2,3 and 1,2,3 X PASS X PASS X PASS


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS X PASS X PASS X 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 + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 PASS X + QBS 1,2,3 X PASS X PASS X PASS


Summary: Jon Stocker


Submitted By:


Approved By: Frank Chen, 2/4/2021


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


11


2


10


9


7


5


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description: Qualification of OFAB  X61P60BC die for MMBT2907A product family  in SAT and CAT


Category Qual Device 1 Qual Device 2 Qual Device 3


Product Part Number MMBT2907A‐7‐F MMBT2907A‐7‐F MMST2907A‐7‐F


Assembly Package Type SOT23 SOT23 SOT‐323


Assembly Package Size 2.9 x 1.3 x 1.0 mm 2.9 x 1.3 x 1.0 mm 2.15 x 1.3 x 0.95


Wafer Die Name(s) X61P60BC X61P60BC X61P60BC


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.350*0.350 0.350*0.350 0.350*0.350


Wafer Die Process / Technology Bipolar Bipolar Bipolar


Wafer Wafer FAB/ Location OFAB OFAB OFAB


Wafer Wafer Diameter 150mm 150mm 150mm


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 3.0um 3.0um 3.0um


Wafer Back Metal Type (All Layers) Au Au Au


Wafer Back Metal Thickness (All Layers) 1um (Au) 1um (Au) 1um (Au)


Wafer Die passivation thickness range oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A oxide‐5000A + nitride 5000A


Wafer No of masks Steps 6 6 6


Assembly Die quantity per package (e.g. single or dual dies) 1 1 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic


Assembly Bond Wire/Clip Bond Material/ Supplier  Cu Cu Cu


Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic


Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic


Assembly No. of bond over active area 2 2 2


Assembly Glass Transistion Temp 158V 158°C 120°C


Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn


Assembly Header plating (Die Land Area) Spot Ag Cu Plating Cu Plating


Assembly Wire Diameter 1.0mil 1.0mil 1.0mil


Assembly Leadframe Type SOT‐23A SOT‐23A SOT‐363 G


Assembly Leadframe Material Alloy42 Alloy42 Alloy42


Assembly Lead Frame Manufacturer MHT/PBE/XMYH/NBKQ/JYKQ SHE SHE


Assembly Molding Compound Type  GR640HV‐L1 GR640HV‐L1 CEL‐1702HF9SK(M2)


Assembly Mold Compound Material Manufacturer Henkel Henkel Sumitomo


Assembly Green Compound (Yes/No) Yes Yes Yes


Assembly Lead‐Free (Yes/No) Yes Yes Yes


Assembly Assembly Site/ Location SAT CAT CAT


Assembly Test Site/ Location SAT CAT CAT


Product Max Junction Temp 150°C 150°C 150°C


Product Max Thermal resistance Junc (amibent) 350°C/W  350°C/W  625°C/W 


Product DataSheet DS30040 DS30040 DS30081 


Product Qual Plan Number 20012903 / TRB2020‐012F 20012903 / TRB2020‐012F 20012903 / TRB2020‐012F


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data 


Sheet (AC, DC)
0/25 3 wafer lots X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass


500 Hrs 0/77 X Pass X Pass X Pass


1000 Hrs 0/77 X Pass X Pass X Pass


168 Cycles 0/77 X Pass X Pass X Pass


500 Cycles 0/77 X Pass X Pass X Pass


1000 Cycles 0/77 X Pass X Pass X Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X Pass X Pass X Pass


8 PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass


500 Hrs 0/77 X Pass X Pass X Pass


1000 Hrs 0/77 X Pass X Pass X Pass


2520 Cycles 0/77 X Pass X Pass X Pass


7560 Cycles 0/77 X Pass X Pass X Pass


15000 Cycles 0/77 X Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass


Summary: ____________________________________


Submitted By:


Approved By:


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐65C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


11


2


9 alt


10


5


7


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


H3TRB


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots


3 wafer lots







 


 


SBRs / Rectifiers 







Certificate of Design, Construction & Qualification


Description: To qualify Phenitec's new 6" schottky wafers made in 1st FAB


Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5


Product Part Number SDM20U30‐7 SDM20U30LP‐7 SDM40E20LC‐7 SDMP0340LST‐7‐F SDM02U30LP3‐7B


Assembly Package Type SOD‐523 DFN1006‐2 SSOT‐23 SOT‐523 DFN0603H3‐2


Assembly Package Size 1.6*0.8*0.6 (mm) 1.0*0.6*0.5 (mm) 2.9*2.4*1.0 (mm) 1.6*1.6*0.8 (mm) 0.6*0.3*0.3 (mm)


Wafer Die Name(s) 6T06DDF14C 6T06DDF14B 6T31CBF18B 6T29FAF15C 6T23CBF10C


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.37*0.37*0.14 (mm) 0.37*0.37*0.14 (mm) 0.7*0.7*0.18 (mm) 0.21*0.21*0.15 (mm) 0.21*0.21*0.10 (mm)


Wafer Die Process / Technology Schottky Barrier Diode Schottky Barrier Diode Schottky Barrier Diode Schottky Barrier Diode Schottky Barrier Diode


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 Back Metal Type (All Layers) Au Ti‐Ni‐Ag Ti‐Ni‐Ag Au Au


Wafer Back Metal Thickness (All Layers) 0.9 um 0.7um 0.7um 0.9 um 0.9 um


Wafer Die Conforming Coating (Passivation) PSG PSG PSG PSG PSG


Wafer Die passivation thickness range 5000 5000 5000 5000 5000


Wafer No of masks Steps 4 4 4 4 4


Assembly Die quantity per package (e.g. single or dual dies) 1 1 2 2 1


Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC DB Epoxy DB Epoxy EUTECTIC EUTECTIC


Assembly Die Attach Material/ Supplier N/A QMI519 9005SP N/A N/A


Assembly Bond Wire/Clip Bond Material/ Supplier  Au Au Au Au Au


Assembly Bond Type (at Die) 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


Assembly No. of bond over active area 1 1 4 2 1


Assembly Glass Transistion Temp 110 oC 130 oC 160 oC 130 oC


Assembly Terminal Finish (Plating) Material 100% Matte Tin NiPdAu 100% Matte Tin 100% Matte Tin 100% Matte Tin


Assembly Header plating (Die Land Area) Ag NiPdAu Ag Ag Platting Ag


Assembly Wire Diameter 0.8 mil 0.7 mil 1.3 mil 0.7 mil 0.8 mil


Assembly Leadframe Type SOD‐523 SLP1006P2‐U SOT‐23R SOT‐523B SLP0603P2‐D


Assembly Leadframe Material Alloy42 C7025HH CDA194 Alloy42 EFTEC64T‐1/2H


Assembly Lead Frame Manufacturer PBENAST/MHT MHT/ASM XMYH/JihLin/NBKQ PBENAST/MHT DNP


Assembly Molding Compound Type  CEL‐1702HF9 SK EME‐G770HCD CEL‐1700HF40SK‐D3 CEL‐1702HF9 SK EME‐G770HCD


Assembly Mold Compound Material Manufacturer Hitach  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 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 oC 125 oC 150 oC 150 oC 150 oC


Product DataSheet DS30397 DS30589 DS30298 DS30266 DS35774


Product Qual Plan Number 19031402 19031402 19031402 19031402 19031402


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass X Pass X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass X Pass X Pass X Pass X Pass


FORWARD SURGE MIL‐750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass


500 Hrs 0/77 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


500 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass


1000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass


500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass


1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass


2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass


7560 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass


15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass


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 Pass Pass Pass Pass Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10         1 Assembly lot X Pass X Pass X Pass X Pass X Pass


22
THERMAL RESISTANCE 


(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


23 Wire Bond Strength MIL‐STD‐750 METHOD 2037 (JESD22‐B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Yuan Dai, 9/15/2020


Approved By: Frank Chen, 9/18/2020


 


3 Assembly lots


3 wafer lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


H3TRB


11


2


10


7


5


9 alt


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101







Certificate of Design, Construction & Qualification


Description: To qualify PTS's 6" Schottky wafer made in 1st FAB


Category Qual Devices 1 Qual Devices 2 Qual Devices 3 Qual Devices 4


Product Part Number BAT54CW‐7‐F BAT54WS‐7‐F BAS40‐04‐7‐F SD103AWS‐7‐F


Assembly Package Type SOT‐323 SOD‐323 SOT‐23 SOD‐323


Assembly Package Size 2.15*2.1*1.0 (mm) 2.55*1.3*1.075 (mm) 2.9*2.4*1.0 (mm) 2.55*1.3*1.075 (mm)


Wafer Die Name(s) 6M27EBF15C 6M27EBF15C 6M28GCF18C 6M30FFF15C


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)


Wafer Die Process / Technology Schottky Schottky Schottky Schottky


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 Number of Poly Layers None None None None


Wafer Back Metal Type (All Layers) 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


Wafer Die Conforming Coating (Passivation) SIN SIN SIN SIN


Wafer Die passivation thickness range 500 500 500 500


Wafer No of masks Steps 4 4 4 4


Assembly Die quantity per package (e.g. single or dual dies) dual Single dual single


Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC EUTECTIC EUTECTIC


Assembly Bond Wire/Clip Bond Material/ Supplier  Cu Cu Cu Cu


Assembly Bond Type (at Die) Thermo sonic Thermo sonic Thermo sonic Thermo sonic


Assembly Bond Type (at LF) Thermo sonic Thermo sonic Thermo sonic Thermo sonic


Assembly No. of bond over active area 2 1 2 1


Assembly Glass Transistion Temp 160  160  160  160 


Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin Pure Tin


Assembly Header plating (Die Land Area) Copper Plating Copper Plating Copper Plating Copper Plating


Assembly Wire Diameter 1.0 mil 1.0 mil 1.0 mil 1.0 mil


Assembly Leadframe Type SOT‐323 H SOD‐323 B SOT‐23C 27R SOD‐323 B


Assembly Leadframe Material ALLOY42 ALLOY42 ALLOY42 ALLOY42


Assembly Lead Frame Manufacturer SHEC/SDI ASM SHEC ASM


Assembly Molding Compound Type  CEL‐1702HF9SK(M2)D16*7.7g GR640HV‐L1 GR640HV‐L1 GR640HV‐L1


Assembly Mold Compound Material Manufacturer Hitachi HENKEL HENKEL HENKEL


Assembly Green Compound (Yes/No) Yes Yes Yes Yes


Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes


Assembly Assembly Site/ Location CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu


Assembly Test Site/ Location CAT / Chengdu CAT / Chengdu CAT / Chengdu CAT / Chengdu


Product Max Junction Temp 167  °C 181  °C 150  °C 181  °C


Product DataSheet DS30065 DS30098 DS11006 DS30101


Product Qual Plan Number 19031505 19031505 19031505 19031505


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass X Pass X Pass X Pass


FORWARD SURGE MIL‐750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass X Pass


500 Hrs 0/77 X Pass X Pass X Pass X Pass


1000 Hrs 0/77 X Pass X Pass X Pass X Pass


168 Cycles 0/77 X Pass X Pass X Pass X Pass


500 Cycles 0/77 X Pass X Pass X Pass X Pass


1000 Cycles 0/77 X Pass X Pass X Pass X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass X Pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass


2520 Cycles 0/77 X Pass X Pass X Pass X Pass


7560 Cycles 0/77 X Pass X Pass X Pass X Pass


15000 Cycles 0/77 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


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot 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
RESISTANCE TO SOLDER 


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


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10        1 Assembly lot X Pass QBS to Qual device 4 Pass X Pass X Pass


22
THERMAL RESISTANCE 


(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


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 MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Yuan Dai 3/23/2020


Approved By: Frank Chen, 9/4/2020


 


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


11


2


10


9


7


5


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description:  To qualify Phenitec's new 6" schottky wafers with Mo barrier metal type made in 1st FAB


Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Qual Device 7 Qual Device 8


Product Part Number BAT54SDW‐7‐F BAT54AT‐7‐F BAS40‐04‐7‐F BAS70W‐05‐7‐F SDM20U40‐7‐F SDM02M30LP3‐7B QSBT40‐7‐F


Assembly Package Type SOT‐363 SOT‐523 SOT‐23 SOT‐323 SOD‐523 DFN0603H3‐2 SOT363


Assembly Package Size 2.15*2.1*1.0 (mm) 1.6*1.6*0.8 (mm) 2.9*2.4*1.0 (mm) 2.15*2.1*1.0 (mm) 1.6*0.8*0.6 (mm) 0.6*0.3*0.3 (mm) 2.15*2.1*1.0 (mm)


Wafer Die Name(s) 6M27EBF15C 6M27EBF15C 6M28GCF18C 6M29QAF18C 6M30FFF15C 6M23CBF10C 6M32FEF18A / 6M33FEF18A


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) 0.21*0.21*0.18 (mm) 0.45*0.45*0.15 (mm) 0.21*0.21*0.1 (mm)
0.26*0.26*0.18 / 0.38*0.38*0.18 


(mm)
Wafer Die Process / Technology Schottky Schottky Schottky Schottky Schottky Schottky Schottky


Wafer Wafer FAB/ Location Phenitec/Japan Phenitec/Japan Phenitec/Japan Phenitec/Japan Phenitec/Japan Phenitec/Japan Phenitec/Japan


Wafer Wafer Diameter 150 mm 150 mm 150 mm 150 mm 150 mm 150 mm 150 mm


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 4 um 4 um 4 um 4 um 4 um 4 um 4 um


Wafer Number of Poly Layers None None 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) 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 0.9 um 0.9 um


Wafer Die Conforming Coating (Passivation) SIN SIN SIN SIN SIN SIN SIN


Wafer Die passivation thickness range 500A 500A 500A 500A 500A 500A 500A


Wafer No of masks Steps 4 4 4 4 4 4 4


Assembly Die quantity per package (e.g. single or dual dies) 4 2 2 2 1 1 5


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 4 2 2 2 1 1 8


Assembly Glass Transistion Temp 160  160  160  160  110 oC TBD 160 


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 Plating Ag Plating 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 0.8 mil 0.8 mil


Assembly Leadframe Type SOT‐363‐G SOT‐523C SOT‐23A SOT‐323A SOD‐523 SLP0603P2‐D SOT‐363I


Assembly Leadframe Material ALLOY42 ALLOY42 ALLOY42 ALLOY42 Alloy42 Alloy42 ALLOY42


Assembly Lead Frame Manufacturer SHEC/ASM SHEC/ASM SHEC/ASM SHEC/ASM PBENAST/MHT PBENAST/MHT SHEC/ASM


Assembly Molding Compound Type  CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 EME‐G770HCD CEL‐1700HF40SK‐D3


Assembly Mold Compound Material Manufacturer Hitachi Hitachi HENKEL Hitachi Hitach  Sumitomo 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 DataSheet DS30152 DS30259 DS11006 DS30113 DS30393 DS35377 DS30195


Product Qual Plan Number 19061701 19061701 19061701 19061701 19061701 19061701 19061701


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass X Pass X Pass X Pass X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass X Pass X Pass X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass X Pass X Pass X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass


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


500 Hrs 0/77 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


500 Cycles 0/77 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


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly 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


500 Hrs 0/77 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


7560 Cycles 0/77 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


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot 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
RESISTANCE TO SOLDER 


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: Reflow Soldering ‐


Per IPC/JEDEC J‐STD‐020
3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: One Reflow cycle; 


followed by cooldown; then Hand Soldering: 


Condition B, Immersion in molten solder 260oC


for 10 seconds (no preheat), no degradation of


electrical or mechanical parameters.


1 Reflow cycle + 1 Hand Soldering 


cycle / PER SPEC
0/5 1 Assembly lot 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


22
THERMAL RESISTANCE 


(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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Yuan Dai, 8/24/2020


Approved By: Frank Chen, 9/11/2020
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3 wafer lots


3 wafer lots


3 wafer lots
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testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


H3TRB
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2
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7


5


9 alt


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101







Certificate of Design, Construction & Qualification


Description:  To qualify Phenitec's new 6" schottky wafers  with Mo barrier metal made in 1st FAB and Epoxy DB process 


Category QBS Source Device 1 QBS Source Device 2 QBS Source Device 3 QBS Source Device 4 QBS Source Device 6


Product Part Number BAT54LPS PD3S0230 BAS40LP BAS70LP ZLLS1000TA


Assembly Package Type DFN1006H4‐2 POWERDI‐323 DFN1006‐2 DFN1006‐2 SSOT23
Assembly Package Size 1.0*0.6*0.5 (mm) 2.5*1.25*0.65 (mm) 1.0*0.6*0.5 (mm) 1.0*0.6*0.5 (mm) 2.9*2.4*1.0 (mm)
Wafer Die Name(s) 6M27EBF10C 6M27EBF15C 6M28GCF15C 6M29QAF15C 6M26DCF18B
Wafer Die Size (W/L/Thickness) ‐ After Saw 0.33*0.33*0.10 (mm) 0.33*0.33*0.15 (mm) 0.28*0.28*0.15 (mm) 0.21*0.21*0.15 (mm) 0.8*0.8*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) 1 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Epoxy Epoxy Epoxy Epoxy Epoxy
Assembly Die Attach Material/ Supplier QMI519 QMI519 QMI519 QMI519 503PD‐3
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 1 1 1 1 3
Assembly Terminal Finish (Plating) Material NiPdAu Matte Tin NiPdAu 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 1.0 mil 0.8 mil 1.0 mil 1.2 mil
Assembly Leadframe Type SLP1006P2‐U KLF00454 SLP1006P2‐U SLP1006P2‐U SOT‐23R
Assembly Leadframe Material ALLOY42 CDA194FH ALLOY42 ALLOY42 ALLOY42
Assembly Lead Frame Manufacturer SHEC/ASM ASM SHEC/ASM SHEC/ASM SHEC/ASM
Assembly Molding Compound Type  EME‐G770HCD EME‐G700H EME‐G770HCD EME‐G770HCD CEL‐1700HF40SK‐D3
Assembly Mold Compound Material Manufacturer Sumitomo Sumitomo Sumitomo Sumitomo 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 oC 125 oC 150 oC 150 oC 150 oC


Product Max Thermal resistance Junc (case) 40 oC/W 62 oC/W 45 oC/W 50 oC/W 40 oC/W


Product Max Thermal resistance Junc (amibent) 400 oC/W 173 oC/W 260 oC/W 295 oC/W 155 oC/W


Product DataSheet DS30810 DS30722 DS30503 DS35105 DS32021


Product Qual Plan Number 19061801 19061801 19061801 19061801 19061801


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles X Pass X Pass X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass X Pass X Pass X Pass X Pass


FORWARD SURGE MIL‐750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass X Pass X Pass
168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
500 Hrs 0/77 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
500 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass
1000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass


2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass
7560 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass
CDM         (AEC‐Q101‐005) 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


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10         1 Assembly lot X Pass X Pass X Pass X Pass X Pass


22
THERMAL RESISTANCE 


(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


23 Wire Bond Strength MIL‐STD‐750 METHOD 2037 (JESD22‐B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass
24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Yuan Dai, 09/7/2020
Approved By: Frank Chen, 9/21/2020
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testing
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9 alt


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101







Certificate of Design, Construction & Qualification


Description:  To qualify Phenitec's new 6" schottky wafers with Mo barrier metal type made in 1st FAB


Category Qual Device 1


Product Part Number BAT40V‐7


Assembly Package Type SOT‐666


Assembly Package Size 1.6*1.6*0.6 (mm)


Wafer Die Name(s) 6M27FDF14C


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.33*0.33*0.14 (mm)


Wafer Die Process / Technology Schottky


Wafer Wafer FAB/ Location Phenitec/Japan


Wafer Wafer Diameter 150 mm


Wafer Front Metal Type AlSiCu


Wafer Front Metal Layer Number/ Thickness 4 um


Wafer Number of Poly Layers None


Wafer Back Metal Type (All Layers) Au (For Eutectic)


Wafer Back Metal Thickness (All Layers) 0.9 um


Wafer Die Conforming Coating (Passivation) SIN


Wafer Die passivation thickness range 500A


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 Sonic


Assembly Bond Type (at LF) Thermo Sonic


Assembly No. of bond over active area 2


Assembly Terminal Finish (Plating) Material Matte Tin


Assembly Header plating (Die Land Area) Ag Plating


Assembly Wire Diameter 1.0 mil


Assembly Leadframe Type SOT‐666F


Assembly Leadframe Material Alloy42


Assembly Lead Frame Manufacturer PBENAST/MHT


Assembly Molding Compound Type  CEL‐1700HF40SK‐D3


Assembly Mold Compound Material Manufacturer Hitach 


Assembly Green Compound (Yes/No) Yes


Assembly Lead‐Free (Yes/No) Yes


Assembly Assembly Site/ Location SAT/Shanghai


Assembly Test Site/ Location SAT/Shanghai


Product Max Junction Temp 125 oC


Product Max Thermal resistance Junc (case) 300 oC/W


Product Max Thermal resistance Junc (amibent) 100 oC/W


Product DataSheet DS30533


Product Qual Plan Number 19061701


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail


Bake 125C 24 Hrs X Pass


Soak 85C, 85% RH 168Hrs X Pass


IR reflow 260C 3 cycles X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass


FORWARD SURGE MIL‐750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass


168 Hrs 0/77 X Pass


500 Hrs 0/77 X Pass


1000 Hrs 0/77 X Pass


168 Cycles 0/77 X Pass


500 Cycles 0/77 X Pass


1000 Cycles 0/77 X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass


168 Hrs 0/77 X Pass


500 Hrs 0/77 X Pass


1000 Hrs 0/77 X Pass


2520 Cycles 0/77 X Pass


7560 Cycles 0/77 X Pass


15000 Cycles 0/77 X Pass


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10         1 Assembly lot X Pass


22
THERMAL RESISTANCE 


(TR)
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: ____________________________________


Submitted By: Yuan Dai, 11/12/2020


Approved By: Frank Chen, 1/5/2020


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 
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Certificate of Design, Cosntruction & Qualification


Description:  To qualify Phenitec's new 6" schottky wafers  with Mo barrier metal made in 1st FAB and Epoxy DB process 


Category Qual Device 5


Product Part Number SD103ASDM


Assembly Package Type SOT‐26


Assembly Package Size 3.0*2.8*1.15 (mm)


Wafer Die Name(s) 6M30FFF15C


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.45*0.45*0.15 (mm)


Wafer Die Process / Technology Schottky


Wafer Wafer FAB/ Location Phenitec/Japan


Wafer Wafer Diameter 150 mm


Wafer Front Metal Type AlSiCu


Wafer Front Metal Layer Number/ Thickness 4 um


Wafer Number of Poly Layers None


Wafer Back Metal Type (All Layers) Au (For Eutectic)


Wafer Back Metal Thickness (All Layers) 0.9 um


Wafer Die Conforming Coating (Passivation) SIN


Wafer Die passivation thickness range 500A


Wafer No of masks Steps 4


Assembly Die quantity per package (e.g. single or dual dies) 4


Assembly Die Attach Method (DB Epoxy/Solder Type) Epoxy


Assembly Die Attach Material/ Supplier 9005SP


Assembly Bond Wire/Clip Bond Material/ Supplier  Au


Assembly Bond Type (at Die) Thermo Sonic


Assembly Bond Type (at LF) Thermo Sonic


Assembly No. of bond over active area 4


Assembly Terminal Finish (Plating) Material Matte Tin


Assembly Header plating (Die Land Area) Ag Plating


Assembly Wire Diameter 1.0 mil


Assembly Leadframe Type SOT‐26G


Assembly Leadframe Material ALLOY42


Assembly Lead Frame Manufacturer SHEC/ASM


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


Assembly Test Site/ Location SAT/Shanghai


Product Max Junction Temp 125 oC


Product Max Thermal resistance Junc (case) 100 oC/W


Product Max Thermal resistance Junc (amibent) 400 oC/W


Product DataSheet DS30294


Product Qual Plan Number 19061801


Reliability and Characterization Testing
# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits
Accept on # Failed/ 


Sample Size per Lot
# of Lots X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass


Soak 85C, 85% RH 168Hrs X Pass


IR reflow 260C 3 cycles X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet (AC, 


DC)
0/25 3 wafer lots X Pass


FORWARD SURGE MIL‐750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass


168 Hrs 0/77 X Pass


500 Hrs 0/77 X Pass


1000 Hrs 0/77 X Pass


168 Cycles 0/77 X Pass


500 Cycles 0/77 X Pass


1000 Cycles 0/77 X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass


168 Hrs 0/77 X Pass


500 Hrs 0/77 X Pass


1000 Hrs 0/77 X Pass


2520 Cycles 0/77 X Pass


7560 Cycles 0/77 X Pass


15000 Cycles 0/77 X Pass


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10                     1 Assembly lot X Pass


22
THERMAL RESISTANCE 


(TR)
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: ____________________________________


Submitted By: Yuan Dai, 10/19/2020


Approved By: Frank Chen, 10/26/2020


3 Assembly lots


3 wafer lots


3 wafer lots


3 wafer lots


All qualification parts submitted for testing


SMD only, for Test #7, 8, 9 


& 10
3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB
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H3TRB
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Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101







Certificate of Design, Construction & Qualification


Description: Qualify Phenitec's 6" wafer made in 1st FAB


Category Qual Device 1 Qual Device 2


Product Part Number BAS70‐05‐7‐F BAS70W‐06‐7‐F


Assembly Package Type SOT‐23 SOT‐323


Assembly Package Size 2.9*2.4*1.0 (mm) 2.15*2.1*1.0 (mm)


Wafer Die Name(s) 6M29QAF18C 6M29QAF18C


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.21*0.21*0.18 (mm) 0.21*0.21*0.18 (mm)


Wafer Die Process / Technology Schottky Schottky


Wafer Wafer FAB/ Location Phenitec/Japan Phenitec/Japan


Wafer Wafer Diameter 150 mm 150 mm


Wafer Front Metal Type AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 4 um 4 um


Wafer Number of Poly Layers None None


Wafer Back Metal Type (All Layers) Au (For Eutectic) Au (For Eutectic)


Wafer Back Metal Thickness (All Layers) 0.9 um 0.9 um


Wafer Die Conforming Coating (Passivation) SIN SIN


Wafer Die passivation thickness range 500 500


Wafer No of masks Steps 4 4


Assembly Die quantity per package (e.g. single or dual dies) dual dual


Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC


Assembly Bond Wire/Clip Bond Material/ Supplier  Cu Cu


Assembly Bond Type (at Die) Thermo sonic Thermo sonic


Assembly Bond Type (at LF) Thermo sonic Thermo sonic


Assembly No. of bond over active area 2 2


Assembly Glass Transistion Temp 160  160 


Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin


Assembly Header plating (Die Land Area) Copper Plating Copper Plating


Assembly Wire Diameter 1.0 mil 1.0 mil


Assembly Leadframe Type SOT‐23C 27R SOT‐323 H


Assembly Leadframe Material ALLOY42 A42


Assembly Lead Frame Manufacturer SHE ASM


Assembly Molding Compound Type  GR640HV‐L1 CEL‐1702HF9SK(M2)D16*7.7g


Assembly Mold Compound Material Manufacturer HENKEL Hitachi


Assembly Green Compound (Yes/No) Yes Yes


Assembly Lead‐Free (Yes/No) Yes Yes


Assembly Assembly Site/ Location CAT / Chengdu CAT / Chengdu


Assembly Test Site/ Location CAT / Chengdu CAT / Chengdu


Product Max Junction Temp 150  °C 167  °C


Product DataSheet DS11007 DS30113


Product Qual Plan Number 19080204 19080204


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass X Pass


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


500 Hrs 0/77 X Pass X Pass


1000 Hrs 0/77 X Pass X Pass


168 Cycles 0/77 X Pass X Pass


500 Cycles 0/77 X Pass X Pass


1000 Cycles 0/77 X Pass X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X Pass X Pass


2520 Cycles 0/77 X Pass X Pass


7560 Cycles 0/77 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


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)
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


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 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: Yuan Dai, 8/29/2020


Approved By: Frank Chen, 9/14/2020


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


11


2


10


9


7


5


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







Certificate of Design, Construction & Qualification


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 5000 5000 5000 5000


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 oC 130 oC 130 oC


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 oC 125 oC 125 oC 125 oC


Product Max Thermal resistance Junc (amibent) 250 oC/W 400 oC/W 400 oC/W 800 oC/W


Product DataSheet DS30051 DS38899 DS30589 DS30266


Product Qual Plan Number 20051903 20051903 19031402 19031402


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass QBS source device 1 X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass QBS source device 1 X Pass X Pass


IR reflow 260C 3 cycles X Pass QBS source device 1 X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass QBS source device 1 X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass QBS source device 1 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


500 Hrs 0/77 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


500 Cycles 0/77 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
MIL‐STD‐750, Method 2037 (For bonding of 


dissimilar metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots x Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly 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


500 Hrs 0/77 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


7560 Cycles 0/77 X Pass QBS source device 1 X Pass X Pass


15000 Cycles 0/77 X Pass QBS source device 1 X Pass X Pass


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


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 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30        1 Assembly lot X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
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
THERMAL RESISTANCE 


(TR)
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 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass QBS source device 1 X Pass X Pass


Summary: ____________________________________


Submitted By: Yuan Dai, 9/18/2020


Approved By: Frank Chen, 9/24/2020


 


3 Assembly lots


3 wafer lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


H3TRB
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9 alt


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101







Certificate of Design, Construction & Qualification


Description:  To qualify Automotive Schottky parts by QBS with PTS 1st FAB wafers


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  160  160  110 oC 160 


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 oC 125 oC 125 oC 125 oC 125 oC


Product Max Thermal resistance Junc (case) 150 oC/W 150 oC/W 115 oC/W 115 oC/W 135 oC/W


Product Max Thermal resistance Junc (amibent) 625 oC/W 625 oC/W 375 oC/W 670 oC/W 625 oC/W


Product DataSheet DS39767 DS30152 DS11006 DS30393 DS30113


Product Qual Plan Number 20072702 19061701 19061701 19061701 19061701


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs QBS Source Device 1 X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs QBS Source Device 1 X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles QBS Source Device 1 X Pass X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC QBS Source Device 1 X Pass X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC accross 


data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots QBS Source Device 1 X Pass X Pass X Pass X Pass


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
500 Hrs 0/77 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
500 Cycles 0/77 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  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly 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
500 Hrs 0/77 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
7560 Cycles 0/77 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


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


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot QBS Source Device 1 X Pass X Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
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
THERMAL RESISTANCE 


(TR)
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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot QBS Source Device 1 X Pass X Pass X Pass X Pass


Summary: ____________________________________


Submitted By: Yuan Dai, 9/23/2020
Approved By: Frank Chen, 9/24/2020


 


3 Assembly lots


3 wafer lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10
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9 alt


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. JESD22A‐


101







 


 


Switching Diodes / TVS 


/ Zeners 







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 1SS361LPH4‐7B 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) 5DD11DHJ 5DD11DHJ 5DD04DNJ 5DD21DQJ 5DD21DQJ 5DD21DSJ 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'' 5" 5" 5"


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 2.5 um 2.5 um 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 8000A 8000A 8000A 8000A 8000A 8000A 8000A


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 160 150 135  160 135 150 160


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


Assembly Lead Frame Manufacturer PBE/MHT/XMYH/NBKQ/JYKQ PBE/MHT/XMYH/NBKQ/JYKQ PBE/MHT/ASM/VAST
MHT/PBE/XMYH/NBKQ/JYKQ/SHE


/ASM/Hitachi‐cable
PBE/MHT/ASM/VAST


JihLin/PBE/ASM/XMYH/NBKQ/


JYKQ/MHT


SHE / ASM / 


JihLin/PBE/ASM/XMYH/NBKQ/


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 150 150 150 150 150 150 150°C


Product Max Thermal resistance Junc (amibent) 500 /W 625 /W 417 /W 625 /W 312 /W 625 /W 357°C/W


Product DataSheet DS30232 DS30665 DS35237 ds35311 DS31597 DS30063 DS35312 


Product Qual Plan Number 20012401 20012401 20012401 20012401 20012401 20012401 20012401


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X pass X pass X pass X pass X pass X pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass X pass X pass X pass X pass X pass X pass


4


PARAMETRIC 


VERIFICATION (PV) ‐ NO 


QBS


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X pass X pass X pass X pass X pass X pass X pass


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


500 Hrs 0/77 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


500 Cycles 0/77 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


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly 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


500 Hrs 0/77 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


7560 Cycles 0/77 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


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
RESISTANCE TO SOLDER 


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: Reflow Soldering ‐


Per IPC/JEDEC J‐STD‐020
3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: One Reflow cycle; followed by 


cooldown; then Hand Soldering: Condition B, Immersion in 


molten solder 260oC


for 10 seconds (no preheat), no degradation of


electrical or mechanical parameters.


1 Reflow cycle + 1 Hand Soldering 


cycle / PER SPEC
0/5 1 Assembly lot 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


22
THERMAL RESISTANCE 


(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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X pass X pass X pass X pass X pass X pass


Summary: Kylie / Devin, 8/27/20


Submitted By: Kylie Hwong, 1/24/20


Approved By: Frank Chen, 2/4/2020


 


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


11


2


10


7


5


9 alt


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC1


H3TRB


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description: Swithcing diodes product qual using Phenitec 1st fab wafer at CAT site


Category Qual Device 9 QBS Device 1


Product Part Number BAW567DW‐7‐F BAW567DW‐7‐F


Assembly Package Type SOT363 SOT363
Assembly Package Size 2.15*2.1*1.0mm 2.15*2.1*1.0mm
Wafer Die Name(s) 5DD09DHJ 5DD08DHJ


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.26*0.26*0.23mm 0.28*0.28*0.23mm


Wafer Die Process / Technology switching diode switching diode
Wafer Wafer FAB/ Location Okayama / Phenitec Okayama / Phenitec
Wafer Wafer Diameter 5" 5"
Wafer Front Metal Type AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 2.5 um 2.5 um
Wafer Number of Poly Layers none none
Wafer Back Metal Type (All Layers) Au/AsAu Au/AsAu
Wafer Back Metal Thickness (All Layers) 0.9 um 0.9 um
Wafer Die Conforming Coating (Passivation) SIN SIN
Wafer Die passivation thickness range 8000A 8000A
Wafer No of masks Steps 6 6


Assembly Die quantity per package (e.g. single or dual dies) 4 4
Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier  PdCu/LTM PdCu/LTM
Assembly Bond Type (at Die) Thermo‐Ultrasonic Thermo‐Ultrasonic
Assembly Bond Type (at LF) Thermo‐Ultrasonic Thermo‐Ultrasonic
Assembly No. of bond over active area 4 4
Assembly Glass Transistion Temp 150  150 
Assembly Terminal Finish (Plating) Material Sn Sn
Assembly Header plating (Die Land Area) copper plating copper plating
Assembly Wire Diameter 0.8mil 0.8mil
Assembly Leadframe Type SOT‐363U SOT‐363U
Assembly Leadframe Material Alloy42 Alloy42
Assembly Lead Frame Manufacturer SHEC/ SDI SHEC/ SDI
Assembly Molding Compound Type  CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3
Assembly Mold Compound Material Manufacturer HITACHI HITACHI
Assembly Green Compound (Yes/No) Yes Yes
Assembly Lead‐Free (Yes/No) Yes Yes
Assembly Assembly Site/ Location CAT/Chengdu CAT/Chengdu
Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu
Product Max Junction Temp 150 150
Product Max Thermal resistance Junc (amibent) 380⁰C/W 380⁰C/W
Product DataSheet DS30147 DS30147


Product Qual Plan Number 20032404 20032404


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample 


Size per Lot


# of Lots QBS Test Completed
Results 


Pass/Fail
QBS Test Completed Results Pass/Fail


Bake 125C 24 Hrs X pass X QBS to Qual Device 9
Soak 85C, 85% RH 168Hrs X pass X QBS to Qual Device 9
IR reflow 260C 3 cycles X pass X QBS to Qual Device 9


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass X QBS to Qual Device 9


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X pass X pass


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 QBS to Qual Device 9
500 Hrs 0/77 X pass X QBS to Qual Device 9
1000 Hrs 0/77 X pass X QBS to Qual Device 9
168 Cycles 0/77 X pass X QBS to Qual Device 9
500 Cycles 0/77 X pass X QBS to Qual Device 9
1000 Cycles 0/77 X pass X QBS to Qual Device 9


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X pass X QBS to Qual Device 9


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X pass X QBS to Qual Device 9


2520 Cycles 0/77 X pass X QBS to Qual Device 9
7560 Cycles 0/77 X pass X QBS to Qual Device 9
15000 Cycles 0/77 X pass X QBS to Qual Device 9


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X pass X pass
CDM         (AEC‐Q101‐005) 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 QBS to Qual Device 9


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X pass X QBS to Qual Device 9


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10         1 Assembly lot X pass X QBS to Qual Device 9


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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 QBS to Qual Device 9


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X pass X QBS to Qual Device 9


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X QBS to Qual Device 9


Summary: Kylie Hwong, 7/17/20


Submitted By: Kylie Hwong, 3/24/20


Approved By: Frank Chen, 3/29/2020


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


11


2


10


9


7


5


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







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 T3V3S5‐7 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 1.0 x 0.6 x 0.5 mm


Wafer Die Name(s) 6RPN59VGMH 6RPN6V7GMH 6RJP5V3AHD 5RGN5V6RKF 6RGN6V8RKF


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" 5" 6"


Wafer Front Metal Type Ti‐Ag Ti‐Ag AlSiCu TiAL‐AlSiCu TiAL‐AlSiCu


Wafer Front Metal Layer Number/ Thickness 2.05um 2.05um 2.5um 2.5um 2.5 um


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 15000 ‐ 5000 ‐ ‐


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 QMI519


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 135 135 120 125 135


Assembly Terminal Finish (Plating) Material
Bare copper / 


Silver Spot Plate


Bare copper / 


Silver Spot Plate
100% Matte Tin 100% Matte Tin NiPdAu


Assembly Header plating (Die Land Area)
Bare copper / 


Silver Spot Plate


Bare copper / 


Silver Spot Plate
Ag Ag Cu


Assembly Wire Diameter N/A N/A 1.0 mil 1.0mil 0.8mil


Assembly Leadframe Type PowerDI‐123 C PowerDI‐123 C SOT‐666J 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 150 150 150 150°C 150°C


Product Max Thermal resistance Junc (case) 6 /W 6 /W N/A N/A N/A


Product Max Thermal resistance Junc (amibent) 125 /W 125 /W 327 /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 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X pass X pass X pass X pass X pass


Soak 85C, 85% RH 168Hrs X pass X pass X pass X pass X pass


IR reflow 260C 3 cycles X pass X pass X pass X pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass X pass X pass X pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet (AC, 


DC)
0/25 3 wafer lots X pass X pass X pass X pass


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


500 Hrs 0/77 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


500 Cycles 0/77 X pass X pass X pass X pass X pass


1000 Cycles 0/77 X pass X pass X pass X pass X pass


8 uHAST
Ta=130ºC/85%RH, 96Hrs for release, 168, 240 Hrs for 


information; PER JESD22‐A118
96 Hrs 0/77 3 Assembly lots X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X pass X pass X pass X pass X pass


168 Hrs 0/77 X pass X pass X pass X pass X pass


500 Hrs 0/77 X pass X pass X pass X pass X pass


1000 Hrs 0/77 X pass X pass X pass X pass X pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X pass X pass X pass X pass X pass


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 DFN1006‐2 pkg


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X pass X pass X pass X pass X pass


20
RESISTANCE TO SOLDER 


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: Reflow Soldering ‐


Per IPC/JEDEC J‐STD‐020
3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: One Reflow cycle; followed by 


cooldown; then Hand Soldering: Condition B, Immersion in 


molten solder 260oC


for 10 seconds (no preheat), no degradation of


electrical or mechanical parameters.


1 Reflow cycle + 1 Hand Soldering cycle 


/ PER SPEC
0/5 1 Assembly lot X pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10        1 Assembly lot X pass X pass X pass X pass X pass


22
THERMAL RESISTANCE 


(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


23 Wire Bond Strength MIL‐STD‐750 METHOD 2037 (JESD22‐B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X pass X pass X pass X pass X pass


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X pass X pass X pass X pass X pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X pass X pass X pass X pass


Summary: Kylie Hwong / Devin Sun, 9/19/2020


Submitted By: Kylie Hwong, 2/8/20


Approved By: Frank Chen, 9/25/2020


3 Assembly lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


TC1


H3TRB


11


2


7


5


9 alt


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101







Certificate of Design, Construction & Qualification


Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5


Product Part Number DDZ47S‐7 UDZ36B‐7 D3Z2V4BF‐7 BZT585B39TQ‐7 DDZ9694‐7    (8.2V)


Assembly Package Type SOD‐323 SOD‐323 SOD‐323F SOD‐523 SOD‐123


Assembly 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


Wafer Die Name(s) GDZ47VJBA MMU36VEBB M2Z2V4JBBT MMW39VEBB DZ9694EBC


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.33 x 0.33 x 0.20mm 0.33 x 0.33 x 0.14mm 0.33 x 0.33 x 0.20mm 0.33 x 0.33 x 0.14mm 0.33 x 0.33 x 0.14mm


Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar Bipolar


Wafer Wafer FAB/ Location Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan


Wafer Wafer Diameter 6" 6" 6" 6" 6"


Wafer Front Metal Type AlSiCu AlSiCu TiAl‐AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 3.5um 2.5um TiAl(0.13/0.37um)‐AlSiCu(3.0um) 2.5um 3.5um


Wafer Number of Poly Layers 0 0 1 0 0


Wafer Back Metal Type (All Layers) AuAs‐Au AuAs‐Au AuAs‐Au AuAs‐Au AuAs‐Au


Wafer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9um


Wafer Die Conforming Coating (Passivation) PSG+NSG PSG+NSG NSG PSG+NSG PSG+NSG


Wafer Die passivation thickness range 10000A 10000A 3000A 10000A 10000A


Wafer No of masks Steps 4 4 5 4 4


Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic


Assembly Bond Wire/Clip Bond Material/ Supplier  Au Au Au Cu Cu


Assembly Bond Type (at Die) Ball Ball Ball Ball Ball


Assembly Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge


Assembly No. of bond over active area 1 1 1 1 1


Assembly Glass Transistion Temp 125 125 125 125 160 


Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin


Assembly Header plating (Die Land Area) Ag spot Ag spot Ag Ag Cu plating


Assembly Wire Diameter 1.0 mil 1.0 mil 0.8 mil 1.0 mil 1.0mil


Assembly Leadframe Type SOD‐323A SOD‐323A SOD‐323F SOD‐523B SOD‐123 B


Assembly Leadframe Material Alloy 42 Alloy 42 EFTEC64TC Alloy 42 (Cu plated) Alloy 42


Assembly Lead Frame Manufacturer
MHT/XYMH/NBKQ/JihLin/JYK


Q
MHT/XYMH/NBKQ/JihLin/JYKQ ASM/Lefram PBE SHE


Assembly Molding Compound Type  CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 GR640HV‐L1,Green,D14,5.4g


Assembly Mold Compound Material Manufacturer Hitachi Hitachi Hitachi Hitachi HENKEL


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 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 150°C 150°C 150°C 150°C 150°C


Product Max Thermal resistance Junc (amibent) 625 °C/W 625 °C/W 312.5°C/W 357°C/W 340°C/W


Product DataSheet DS30414 DS31482 DS3547 DS38426 DS30410


Product Qual Plan Number 19121103 19121103 19121103 19121103 19121103


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass X Pass X PASS


Soak 85C, 85% RH 168Hrs x Pass x Pass x Pass x Pass x PASS


IR reflow 260C 3 cycles x Pass x Pass x Pass x Pass x PASS


CSAM pre and post MSL per JECEC J‐STD‐020


Refer to Tab ‐  Diodes Delam Spec (J‐STD‐020)
22 pcs x Pass x Pass x Pass x Pass x PASS


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC x Pass x Pass x Pass x Pass x PASS


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots x Pass x Pass x PASS


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/50 3 wafer lots X Pass X Pass


168 Hrs 0/77 x Pass x Pass x Pass x Pass X PASS


500 Hrs 0/77 x Pass x Pass x Pass x Pass X PASS


1000 Hrs 0/77 x Pass x Pass x Pass x Pass X PASS


Post‐1x Cross‐section


Post‐1x for initial qual of new die/package or 


family/technology (required to qualify Cu/coated Cu 


wire for Automotive)


post 1000 Hrs 0/1 3 wafer lots X PASS


Steady State 


Operational (Zener Only) 


‐2x


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated 


IZ max, TA to rated TJ, TEST before


and after SSOP as a minimum.  (required to qualify 


Cu/coated Cu wire for Automotive)


2000 Hrs 0/76 3 wafer lots X PASS


Post‐2x Cross‐section
Post‐2x for initial qual of new die/package or 


family/technology
post 2000 Hrs 0/1 3 wafer lots X PASS


168 Cycles 0/77 x Pass x Pass x Pass x Pass X PASS


500 Cycles 0/77 x Pass x Pass x Pass x Pass X PASS


1000 Cycles 0/77 x Pass x Pass x Pass x Pass X PASS


Post‐1x TC CSAM
CSAM post‐1X stress (required to qualify Cu/coated Cu 


wire for Automotive)
post 1000 Cycles


0/22 or 


marked 11
3 Assembly lots X PASS


Post‐1x TC Ball + 


Stitch/Wedge pull
Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X PASS


Post‐1x TC Ball Shear Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X PASS


Post‐1x TC Cross‐section
Post‐1x TC for initial qual of new die/package or 


family/technology
post 1000 Cycles 0/1 3 Assembly lots X PASS


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots x Pass x Pass x Pass x Pass x PASS


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots x Pass x Pass x Pass x Pass x PASS


HAST‐1x 
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots x Pass x Pass x Pass x Pass X PASS


Post‐1x HAST CSAM
CSAM post‐1X stress (required to qualify Cu/coated Cu 


wire for Automotive); can skip if performing to 2x
post 96 Hrs


0/22 or 


marked 11
3 wafer lots X PASS


Post‐1x HAST Ball + 


Stitch/Wedge pull
Post‐1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X PASS


Post‐1x HAST Ball Shear Post‐1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X PASS


Post‐1x HAST Cross‐


section


Post‐1x HAST for initial qual of new die/package or 


family/technology
post 96 Hrs 0/1 3 wafer lots X PASS


HAST‐2x 


Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110 (required to qualify Cu/coated Cu wire for 


Automotive)


192 Hrs 0/70 3 wafer lots X PASS


Post‐2x HAST CSAM
CSAM post‐2X stress (required to qualify Cu/coated Cu 


wire for Automotive)
post 192 Hrs


0/22 or 


marked 11
3 wafer lots X PASS


Post‐2x HAST Ball + 


Stitch/Wedge pull
Post‐2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X PASS


Post‐2x HAST Ball Shear Post‐2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X PASS


Post‐2x HAST Cross‐


section


Post‐2x HAST for initial qual of new die/package or 


family/technology
post 192 Hrs 0/1 3 wafer lots X PASS


2520 Cycles 0/77 x Pass x Pass x Pass x Pass X PASS


7560 Cycles 0/77 x Pass x Pass x Pass x Pass X PASS


15000 Cycles 0/77 x Pass x Pass x Pass x Pass X PASS


IOL‐2x 
MIL‐STD‐750 Method 1037  (Not required for TVS) 


(required to qualify Cu/coated Cu wire for Automotive)
30000 Cycles 0/77 3 wafer lots X PASS


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 x Pass X PASS


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot 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


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30         1 Assembly lot x Pass x Pass x Pass x Pass X PASS


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot x Pass x Pass X PASS


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: Reflow Soldering ‐


Per IPC/JEDEC J‐STD‐020
3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: One Reflow cycle; 


followed by cooldown; then Hand Soldering: Condition 


B, Immersion in molten solder 260oC


for 10 seconds (no preheat), no degradation of


electrical or mechanical parameters.


1 Reflow cycle + 1 Hand Soldering 


cycle / PER SPEC
0/5 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 x Pass x Pass X PASS


22
THERMAL RESISTANCE 


(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


23 Wire Bond Strength MIL‐STD‐750 METHOD 2037 (JESD22‐B116B) Cpk>1.66 0/ min of 5 1 Assembly lot x Pass x Pass x Pass x Pass X PASS


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot x Pass x Pass x Pass x Pass X PASS


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot x Pass x Pass x Pass x Pass X PASS


Summary: ____________________________________


Submitted By: John Wojcieson


Approved By: Frank Chen, 2/20/2020
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MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104
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and after SSOP as a minimum.







Certificate of Design, Construction & Qualification


 Descrip on:  Qualifica on of PTS 1st fab  Group D Zeners


Category Qual Device 1 Qual Device 2 Qual Device 3


Product Part Number DZD8V2BLP3‐7‐55 GDZ24LP3‐7 GDZ2V4LP3‐7


Assembly Package Type X3‐DFN0603‐2 X3‐DFN0603‐2 X3‐DFN0603‐2


Assembly Package Size 0.6mm x 0.3mm x 0.3mm 0.6mm x 0.3mm x 0.3mm 0.6mm x 0.3mm x 0.3mm


Wafer Die Name(s) M01S8V2LBJ M01S24VLBC M01S2V4LBC


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.20mm x 0.20mm x 0.085mm 0.20mm x 0.20mm x 0.085mm 0.20mm x 0.20mm x 0.085mm


Wafer Die Process / Technology Bipolar/Zener Bipolar/Zener Bipolar/Zener


Wafer Wafer FAB/ Location Phenitec 1st Fab /Japan Phenitec 1st Fab /Japan Phenitec 1st Fab /Japan


Wafer Wafer Diameter 6" 6" 6"


Wafer Front Metal Type AlSiCu AlSiCu TiAl‐AlSiCu


Wafer Front Metal Layer Number/ Thickness 2.0um 2.0um Total 2.0um


Wafer Number of Poly Layers 0 0 1


Wafer Back Metal Type (All Layers) Au･As‐Au Au･As‐Au Au･As‐Au


Wafer Back Metal Thickness (All Layers)  0.9um 0.9um 0.9um


Wafer Die Conforming Coating (Passivation) PSG＋NSG PSG＋NSG NSG


Wafer Die passivation thickness range 10000A 10000A 3000A


Wafer No of masks Steps 4 4 5


Assembly Die quantity per package (e.g. single or dual dies) 1 1 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic


Assembly Bond Wire/Clip Bond Material/ Supplier  Au PdCu PdCu


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 135 135 135


Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin


Assembly Header plating (Die Land Area) Ag Ag Ag


Assembly Wire Diameter 0.8mil 0.8mil 0.8mil


Assembly Leadframe Type SLP0603P2‐D SLP0603P2‐D SLP0603P2‐D


Assembly Leadframe Material EFTEC64 EFTEC64 EFTEC64


Assembly Lead Frame Manufacturer DNP DNP DNP


Assembly Molding Compound Type  EME‐G770HCD EME‐G770HCD EME‐G770HCD


Assembly Mold Compound Material Manufacturer Sumitomo Sumitomo Sumitomo


Assembly Green Compound (Yes/No) Yes Yes Yes


Assembly Lead‐Free (Yes/No) Yes Yes Yes


Assembly Assembly Site/ Location SAT/Shanghai, China SAT/Shanghai, China SAT/Shanghai, China


Assembly Test Site/ Location SAT/Shanghai, China SAT/Shanghai, China SAT/Shanghai, China


Product Max Junction Temp 150°C 150°C 150°C


Product Max Thermal resistance Junc (amibent) 500°C/W 500°C/W 500°C/W


Product DataSheet DS40529 DS35065 DS37613


Product Qual Plan Number 19121104 19121104 19121104


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs x Pass x Pass x Pass


IR reflow 260C 3 cycles x Pass x Pass x Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC x Pass x Pass x Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots x Pass x Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/50 3 wafer lots x Pass


168 Hrs 0/77 x Pass X Pass X Pass


500 Hrs 0/77 x Pass X Pass X Pass


1000 Hrs 0/77 x Pass X Pass X Pass


168 Cycles 0/77 x Pass X Pass X Pass


500 Cycles 0/77 x Pass X Pass X Pass


1000 Cycles 0/77 x Pass X Pass X Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots x Pass x Pass x Pass


8 uHAST
Ta=130ºC/85%RH, 96Hrs for release, 168, 240 Hrs for 


information; PER JESD22‐A118
96 Hrs 0/77 3 Assembly lots x Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots x Pass x Pass x Pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X Pass X Pass


168 Hrs 0/77 X Pass


500 Hrs 0/77 X Pass


1000 Hrs 0/77 X Pass


2520 Cycles 0/77 x Pass X Pass X Pass


7560 Cycles 0/77 x Pass X Pass X Pass


15000 Cycles 0/77 x Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot x Pass X Pass X Pass


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot x Pass X Pass X Pass


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot x Pass X Pass X Pass


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30         1 Assembly lot x Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot x Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: Reflow Soldering ‐


Per IPC/JEDEC J‐STD‐020
3 Reflow cycles / PER SPEC 0/77 1 Assembly lot x Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: One Reflow cycle; 


followed by cooldown; then Hand Soldering: 


Condition B, Immersion in molten solder 260oC


for 10 seconds (no preheat), no degradation of


electrical or mechanical parameters.


1 Reflow cycle + 1 Hand Soldering 


cycle / PER SPEC
0/5 1 Assembly lot x Pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10         1 Assembly lot x Pass X Pass X Pass


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot x Pass X Pass X Pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot x Pass X Pass X Pass


Summary: ____________________________________


Submitted By: John Wojcieson


Approved By: Frank Chen, 9/2/2020


3 Assembly lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


3 wafer lots


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


Steady State Operational 


(Zeners Only)


IOL


TC


H3TRB


11


2


10


5c


9


7


9 alt


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated 


IZ max, TA to rated TJ, TEST before


and after SSOP as a minimum.







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‐Q81074Z000 N5068‐Q81074Z000 N5068‐Q81074Z000 N5068‐Q81074Z000 N5068‐Q81074Z000 N5068‐Q81074Z000 N5150‐Q81074Z002 N5056‐Q81074Z004


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 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch


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) 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å 100Å, 100Å, 5100Å


Wafer Die Conforming Coating (Passivation) SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2


Wafer Die passivation thickness range 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å


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


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 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


IR reflow 260C 3 cycles X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X PASS 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 X PASS


500 Hrs 0/77 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


500 Cycles 0/77 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, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


2520 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


7560 Cycles 0/77 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


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 


Dimemsions (PD)
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
RESISTANCE TO SOLDER 


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 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
THERMAL RESISTANCE 


(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 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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


Summary: Luping Li 2020/08/03


Submitted By: Luping Li 2020/05/08


Approved By: Frank Chen, 10/2/2020
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3 wafer lots
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MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated IZ 


max, TA to rated TJ, TEST before


and after SSOP as a minimum.







Certificate of Design, Construction & Qualification


Description: To qualify and release Liteon wafer on Low Voltage Zener


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 Qual Device 9 Qual Device 10 Qual Device 11 Qual Device 12 Qual Device 13


Product Part Number BZT52C2V0Q BZT52C2V0Q BZT52C2V0Q BZT52C2V0Q BZT52C2V0Q BZT52C2V0Q BZT52C5V1Q BZT52C5V1Q BZT52C5V1Q BZT52C5V1Q BZT52C5V1Q BZT52C5V1Q BZT52C2V0Q


Assembly Package Type SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123
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 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 3.65*1.55*1.05
Wafer Die Name(s) N5020‐Q83074Z000 N5020‐Q83074Z000 N5020‐Q83074Z000 N5020‐Q83074Z000 N5020‐Q83074Z000 N5020‐Q83074Z000 N5051P‐Q83074Z002 N5051P‐Q83074Z002 N5051P‐Q83074Z002 N5051P‐Q83074Z002 N5051P‐Q83074Z002 N5051P‐Q83074Z002 N5020‐Q83074Z000
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 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 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 Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu Liteon/Xinzhu
Wafer Wafer Diameter 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 2um 2um 2um 2um 2um 2um 2um 2um 2um 2um 2um 2um 2um
Wafer Number of Poly Layers 1 1 1 1 1 1 1 1 1 1 1 1 1
Wafer Back Metal Type (All Layers) TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu Au TiNiAu
Wafer Back Metal Thickness (All Layers) 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å 5000Å 100Å, 100Å, 5100Å
Wafer Die Conforming Coating (Passivation) SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2
Wafer Die passivation thickness range 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å 9000Å~11000Å
Wafer No of masks Steps 4 4 4 4 4 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 1 1 1 1 1 1


Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic
Assembly Bond Wire/Clip Bond Material/ Supplier  Au Au Au Au Au 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 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 thermo sonic thermo sonic thermo sonic
Assembly No. of bond over active area 1 1 1 1 1 1 1 1 1 1 1 1 1
Assembly 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
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin 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 Ag Ag Ag Ag Ag
Assembly 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
Assembly Leadframe Type SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123 SOD‐123
Assembly 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
Assembly Lead Frame Manufacturer MHT MHT MHT MHT MHT 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 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 HITACHI HITACHI HITACHI HITACHI HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes 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 Yes Yes Yes
Assembly Assembly Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai 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 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 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


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per 


Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs 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
Soak 85C, 85% RH 168Hrs 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 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


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC 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


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC accross 


data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
500 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X
168 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
500 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
1000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar metals, 


eg: Au/Al)
500 Hrs 0/5 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


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 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


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


2520 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
7560 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS
15000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X 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 X PASS 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 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 X PASS X PASS X PASS X PASS X PASS


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30        1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS X PASS


20
RESISTANCE TO SOLDER 


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 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 X PASS X PASS X PASS X PASS X PASS


22
THERMAL RESISTANCE 


(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 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 2.66 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot 6.57 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


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot 2.632 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: Luping Li 2020/09/10


Submitted By: Luping Li 2020/06/12


Approved By: Frank Chen, 9/9/2020
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MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated IZ max, 


TA to rated TJ, TEST before


and after SSOP as a minimum.







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 1.75 x 1.70 x 0.90 1.40 x 2.70 x 1.20 0.675 x 1.075 x 0.58 0.675 x 1.075 x 0.58 0.85 x 1.65 x 0.65 0.675 x 1.075 x 0.58 1.10 x 3.00 x 2.50 2.50mm*3.00mm*1.10mm


Wafer Die Name(s) MBEN2V4JT GDZ2V4JBAT MAEN39VE MAEN15VE DE9703EB MGEN10VEAC MAEN7V5JT 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 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch


Wafer Front Metal Type TiAl‐AlSiCu TiAl‐AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu TiAl‐AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness Ti‐Al=0.13‐0.37/AlSiCu(2.0um)
Ti‐Al=0.13‐


0.37/AlSiCu(3.0um)
3.5 um 3.5 um 3.5 um 2.5 um


Ti‐Al=0.13‐


0.37/AlSiCu(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 QMI519 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 125 C 125 C 135 C 135 C 135 C 125 C 125


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 150 C 150 C 150 C 150 C 150 C 150 C 150 C 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 tbd 19121106 19121106


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions
Duration / 


Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs x pass x pass X pass X pass X pass x pass X pass X pass


Soak 85C, 85% RH 168Hrs x pass x pass x pass x pass x pass x pass x pass X pass


IR reflow 260C 3 cycles x pass x pass x pass x pass x pass x pass x pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC x pass x pass x pass x pass x pass x pass x pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  


Range, Per Data 


Sheet (AC, DC)


0/25 3 wafer lots x pass x pass x pass x pass x pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  


Range, Per Data 


Sheet (AC, DC)


0/50 3 wafer lots X pass x pass


168 Hrs 0/77 x pass x pass x pass x pass x pass x pass x pass X pass


500 Hrs 0/77 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


500 Cycles 0/77 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, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots x pass x pass x pass x pass x pass x pass x pass


8 uHAST
Ta=130ºC/85%RH, 96Hrs for release, 168, 240 Hrs for 


information; PER JESD22‐A118
96 Hrs 0/77 3 Assembly lots


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots x pass x pass x pass x pass x pass x pass x pass X pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots x pass x pass x pass x pass x pass X pass


168 Hrs 0/77 x pass x pass


500 Hrs 0/77 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


7560 Cycles 0/77 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


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
Package Physical 


Dimemsions (PD)
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
RESISTANCE TO SOLDER 


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: Reflow Soldering ‐


Per IPC/JEDEC J‐STD‐020


3 Reflow cycles / 


PER SPEC
0/77 1 Assembly lot X pass x pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: One Reflow cycle; followed 


by cooldown; then Hand Soldering: Condition B, 


Immersion in molten solder 260oC


for 10 seconds (no preheat), no degradation of


electrical or mechanical parameters.


1 Reflow cycle + 


1 Hand 


Soldering cycle / 


PER SPEC


0/5 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 x pass x pass x pass x pass x pass X pass


22
THERMAL RESISTANCE 


(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 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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot x pass x pass x pass x pass x pass x pass x pass X pass


Summary: ____________________________________


Submitted By: George Isaac


Approved By: Frank Chen, 8/28/2020
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MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated IZ 


max, TA to rated TJ, TEST before


and after SSOP as a minimum.







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 1.93 x 3.70 x 1.00 1.93 x 3.70 x 1.00


Wafer Die Name(s) LQN39VKKX LQN5V1KKX


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 2 um 2 um


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)
Ti‐Ni‐Au(0.16‐0.555‐


0.15um)


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


Assembly Bond Wire/Clip Bond Material/ Supplier 
PowerDi 123 Clip B type 


(DLP00042), CDA194HH


PowerDi 123 Clip B type 


(DLP00042), CDA194HH


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 Qual Plan Number 19121107 19121107


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X pass X pass


Soak 85C, 85% RH 168Hrs x pass x pass


IR reflow 260C 3 cycles x pass x pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC x pass x pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots x pass x pass


168 Hrs 0/77 x pass x pass


500 Hrs 0/77 x pass x pass


1000 Hrs 0/77 x pass x pass


168 Cycles 0/77 x pass x pass


500 Cycles 0/77 x pass x pass


1000 Cycles 0/77 x pass x pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots x pass x pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots x pass x pass


2520 Cycles 0/77 x pass x pass


7560 Cycles 0/77 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


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
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30         1 Assembly lot x pass x pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
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


22
THERMAL RESISTANCE 


(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: George Isaac


Approved By: Frank Chen, 9/3/2020


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated 


IZ max, TA to rated TJ, TEST before


and after SSOP as a minimum.


11


2


10


5c


9


7


ESD


MSL1   Pre‐conditioning


Steady State Operational 


(Zeners Only)


IOL


TC


All qualification parts submitted for 


testing


3 wafer lots


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







Certificate of Design, Construction & Qualification


Category Qual Device 1


Product Part Number SMAZ5V1‐13‐F


Assembly Package Type SMA


Assembly Package Size 2.92*5.59*2.40mm


Wafer Die Name(s) LQN5V1KKA


Wafer Die Size (W/L/Thickness) ‐ After Saw 1.00*1.00*0.250mm


Wafer Die Process / Technology Zener


Wafer Wafer FAB/ Location Phenitec/Okayama


Wafer Wafer Diameter 6 inch


Wafer Front Metal Type TiAg


Wafer Front Metal Layer Number/ Thickness 2 um


Wafer Number of Poly Layers 1


Wafer Back Metal Type (All Layers) Ti‐Ni‐Au


Wafer Back Metal Thickness (All Layers)
Ti‐Ni‐Au(0.16‐0.555‐


0.15um)
Wafer Die Conforming Coating (Passivation) None


Wafer No of masks Steps 5


Assembly Die quantity per package (e.g. single or dual dies) single


Assembly Die Attach Method (DB Epoxy/Solder Type) Solder


Assembly Die Attach Material/ Supplier Solder Paste/REDSUN


Assembly Bond Wire/Clip Bond Material/ Supplier  Cu Clip/JIH LONG


Assembly Bond Type (at Die) Soldering


Assembly Bond Type (at LF) Soldering


Assembly No. of bond over active area 1


Assembly Glass Transistion Temp 150C


Assembly Terminal Finish (Plating) Material Matte Tin


Assembly Wire Diameter clip


Assembly Leadframe Type SMA


Assembly Leadframe Material Cu


Assembly Lead Frame Manufacturer
JIH LONG INDUSTRY CO.,


LTD.
Assembly Molding Compound Type  EME‐E110G


Assembly Mold Compound Material Manufacturer Tsu Kong Co.,Ltd


Assembly Green Compound (Yes/No) Yes


Assembly Lead‐Free (Yes/No) Yes


Assembly Assembly Site/ Location Eris/TW


Assembly Test Site/ Location Eris/TW


Product Max Junction Temp 150C


Product Max Thermal resistance Junc (amibent) 100 C/W


Product DataSheet ds18015


Product Qual Plan Number 19121108


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on # 


Failed/ 


Sample Size 


per Lot


# of Lots X = Test Needed Results Pass/Fail


Bake 125C 24 Hrs X pass


Soak 85C, 85% RH 168Hrs x pass


IR reflow 260C 3 cycles x pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC x pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots x pass


168 Hrs 0/77 x pass


500 Hrs 0/77 x pass


1000 Hrs 0/77 x pass


168 Cycles 0/77 x pass


500 Cycles 0/77 x pass


1000 Cycles 0/77 x pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots x pass


168 Hrs 0/77 x pass


500 Hrs 0/77 x pass


1000 Hrs 0/77 x pass


2520 Cycles 0/77 x pass


7560 Cycles 0/77 x pass


15000 Cycles 0/77 x pass


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


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30         1 Assembly lot x pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot x pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10         1 Assembly lot x pass


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot x pass


Summary: ____________________________________


Submitted By: George Isaac


Approved By: Frank Chen, 9/3/2020


3 Assembly lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


3 wafer lots


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


Steady State Operational 


(Zeners Only) 


IOL


TC


H3TRB


11


2


10


5c


7


9 alt


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated 


IZ max, TA to rated TJ, TEST before


and after SSOP as a minimum.







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) MAEN2V0ET 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 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Soak 85C, 85% RH 168Hrs X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


IR reflow 260C 3 cycles X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC accross 


data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots 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


500 Hrs 0/77 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


Post‐1x Cross‐section


Post‐1x for initial qual of new die/package or 


family/technology (required to qualify Cu/coated Cu wire for 


Automotive)


post 1000 Hrs 0/1 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Steady State Operational 


(Zener Only)‐2x


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated IZ max, 


TA to rated TJ, TEST before


and after SSOP as a minimum.  (required to qualify Cu/coated 


Cu wire for Automotive)


2000 Hrs 0/76 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐2x Cross‐section
Post‐2x for initial qual of new die/package or 


family/technology
post 2000 Hrs 0/1 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


168 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


500 Cycles 0/77 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 qualify Cu/coated Cu wire 


for Automotive)
post 1000 Cycles


0/22 or 


marked 11
3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐1x TC Ball + 


Stitch/Wedge pull
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 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 initial qual of new die/package or 


family/technology
post 1000 Cycles 0/1 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


TC‐2x


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104 (required to 


qualify Cu/coated Cu wire for Automotive, and performed 


only if BLR is not being performed)


2000 Cycles 0/70 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐2x TC CSAM


CSAM post‐2X stress (required to qualify Cu/coated Cu wire 


for Automotive, and performed only if BLR is not being 


performed )


post 2000 Cycles
0/22 or 


marked 11
3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐2x TC Ball + 


Stitch/Wedge pull


Post‐2x TC (Max 30 wires/balls, and performed only if BLR is 


not being performed)
post 2000 Cycles 0/3 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐2x TC Ball Shear
Post‐2x TC (Max 30 wires/balls, and performed only if BLR is 


not being performed)
post 2000 Cycles 0/3 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐2x TC Cross‐section


Post‐2x TC for initial qual of new die/package or 


family/technology (and performed only if BLR is not being 


performed)


post 2000 Cycles 0/1 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar metals, 


eg: Au/Al)
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  15PSIG  100%RH; PER JESD22‐


A102
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 psia 80% Bias; PER JESD22‐


A110
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 to qualify Cu/coated Cu wire 


for Automotive); can skip if performing to 2x
post 96 Hrs


0/22 or 


marked 11
3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐1x HAST Ball + 


Stitch/Wedge pull
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 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 HAST Cross‐


section


Post‐1x HAST for initial qual of new die/package or 


family/technology
post 96 Hrs 0/1 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


HAST‐2x 
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110 (required to qualify Cu/coated Cu wire for Automotive)
192 Hrs 0/70 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐2x HAST CSAM
CSAM post‐2X stress (required to qualify Cu/coated Cu wire 


for Automotive)
post 192 Hrs


0/22 or 


marked 11
3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Post‐2x HAST Ball + 


Stitch/Wedge pull
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 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 HAST Cross‐


section


Post‐2x HAST for initial qual of new die/package or 


family/technology
post 192 Hrs 0/1 3 wafer lots 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


7560 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


15000 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


IOL‐2x 
MIL‐STD‐750 Method 1037  (Not required for TVS) (required 


to qualify Cu/coated Cu wire for Automotive)
30000 Cycles 0/77 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


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
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30         1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


20
RESISTANCE TO SOLDER 


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


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 RESISTANCE 


(TR)
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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


Summary: Yanming Li 8/14/20


Submitted By: Mark Li 8/14/20


Approved By: Frank Chen, 1/7/2021


11 ESD


10


IOL‐1x MIL‐STD‐750 Method 1037  (Not required for TVS) 3 wafer lots


7


TC‐1x Ta=‐55C to 150C or Max Tj, PER JESD22A‐104 3 Assembly lots


9


5c


Steady State Operational 


(Zeners Only)‐1x 


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated IZ max, 


TA to rated TJ, TEST before


and after SSOP as a minimum.


3 wafer lots


2 MSL1   Pre‐conditioning


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


All qualification parts submitted for 


testing







Certificate of Design, Construction & Qualification


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


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 10000


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


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


Product Max Thermal resistance Junc (amibent) 556 /W


Product DataSheet ds30352


Product Qual Plan Number 20020702


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail


Bake 125C 24 Hrs X pass


Soak 85C, 85% RH 168Hrs X pass


IR reflow 260C 3 cycles X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet (AC, 


DC)
0/25 3 wafer lots X pass


168 Hrs 0/77 X pass


500 Hrs 0/77 X pass


1000 Hrs 0/77 X pass


168 Cycles 0/77 X pass


500 Cycles 0/77 X pass


1000 Cycles 0/77 X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X pass


168 Hrs 0/77 X pass


500 Hrs 0/77 X pass


1000 Hrs 0/77 X pass


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10         1 Assembly lot X pass


22
THERMAL RESISTANCE 


(TR)
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


Submitted By: Kylie Hwong, 2/8/20


Approved By: Frank Chen, 2/4/2021


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


11


2


7


5


9 alt


ESD


MSL1   Pre‐conditioning


HTRB


TC


H3TRB


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







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 4 Qual Device 5 Qual Device 6 ‐lot1 Qual Device 6 ‐lot2 Qual Device 6 ‐lot3


Product Part Number BZT52C8V2S‐7‐F DDZ9678‐7 DZ23C51‐7‐F MMBZ5240B‐7‐F BZT52C16‐7‐F DDZ9688Q‐7 DDZ9688Q‐7 DDZ9688Q‐7


Assembly Package Type SOD‐323 SOD‐123 SOT‐23 SOT‐23 SOD‐123 SOD‐123 SOD‐123 SOD‐123


Assembly Package Size 2.55*1.3*1.075 3.65*1.55*1.10 2.9*2.4*1.05 2.9*2.4*1.05 3.65*1.55*1.10 3.65*1.55*1.10 3.65*1.55*1.10 3.65*1.55*1.10


Wafer Die Name(s) MAEN8V2J DE9678EBT MAEN51VJ MBEN10VJ MAEN16VJ DE9678EBT DE9678EBT DE9678EBT


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.35*0.35*0.2mm 0.35*0.35*0.14mm 0.35*0.35*0.2mm 0.35*0.35*0.2mm 0.35*0.35*0.2mm 0.35*0.35*0.14mm 0.35*0.35*0.14mm 0.35*0.35*0.14mm


Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar


Wafer Wafer FAB/ Location Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan Phenitec 1st Fab/Japan


Wafer Wafer Diameter 6" 6" 6" 6" 6" 6" 6" 6"


Wafer Front Metal Type AlSiCu  TiAl‐AlSiCu AlSiCu AlSiCu TiAl‐AlSiCu TiAl‐AlSiCu TiAl‐AlSiCu TiAl‐AlSiCu


Wafer Front Metal Layer Number/ Thickness 3.5um 3.5um 3.5um 2.5um 3.5um
TiAl(0.13/0.37um)‐


AlSiCu(3.0um) 
TiAl(0.13/0.37um)‐AlSiCu(3.0um)  TiAl(0.13/0.37um)‐AlSiCu(3.0um) 


Wafer Number of Poly Layers 0 1 0 0 0 0 0 0


Wafer Back Metal Type (All Layers) AuAs‐Au AuAs‐Au AuAs‐Au AuAs‐Au AuAs‐Au AuAs‐Au AuAs‐Au AuAs‐Au


Wafer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um


Wafer Die Conforming Coating (Passivation) PSG+NSG PSG+NSG PSG+NSG PSG+NSG PSG+NSG PSG+NSG PSG+NSG PSG+NSG


Wafer Die passivation thickness range 10000A 10000A 10000A 10000A 10000A 10000A 10000A 10000A


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 2 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  1.0mil/Cu/TANAKA 1.0mil/Cu/TANAKA 1.0mil/Cu/TANAKA 1.0mil/Cu/Heraeus 1.0mil/Cu/Heraeus 1.0mil/Pd Cu/LMT 1.0mil/Pd Cu/LMT 1.0mil/Pd Cu/LMT


Assembly Bond Type (at Die) Ball Ball Ball Ball Ball Ball Ball Ball


Assembly Bond Type (at LF) Wadge Wadge Wadge Wadge Wadge Wadge Wadge Wadge


Assembly No. of bond over active area 1 1 2 1 1 1 1 1


Assembly Glass Transistion Temp 125  125  125  125  125  125  125  125 


Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin


Assembly Header plating (Die Land Area) copper plating copper plating copper plating copper plating copper plating copper plating copper plating copper plating


Assembly Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil


Assembly Leadframe Type SOD‐323B SOD‐123B SOT‐23C27R SOT‐23C27R SOD‐123B SOD‐123B SOD‐123B SOD‐123B


Assembly Leadframe Material Alloy42 Alloy42 Alloy42 Alloy42 Alloy42 Alloy42 Alloy42 Alloy42


Assembly Lead Frame Manufacturer ASM/NBKQ SHEC/NBKQ SHEC/NBKQ SHEC/NBKQ SHEC/NBKQ SHEC/NBKQ SHEC/NBKQ SHEC/NBKQ


Assembly Molding Compound Type  GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 GR640HV‐L1 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3


Assembly Mold Compound Material Manufacturer HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL 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 CAT CAT CAT CAT CAT CAT CAT


Assembly Test Site/ Location CAT CAT CAT CAT CAT CAT CAT CAT


Product DataSheet BZT52C8V2S DDZ9678 DZ23C51 MMBZ5240B BZT52C16 DDZ9688 DDZ9688 DDZ9688


Product Qual Plan Number 20011502 20011502 20011502 20011502 20011502 20011502 20011502 20011502


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs x Pass x Pass x Pass x Pass x Pass x Pass x Pass x Pass


IR reflow 260C 3 cycles x Pass x Pass x Pass x Pass x Pass x Pass x Pass x Pass


CSAM pre and post MSL per JECEC J‐STD‐020


Refer to Tab ‐  Diodes Delam Spec (J‐STD‐020)
22 pcs x Pass x Pass x Pass x Pass x Pass x Pass x Pass x Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC x Pass x Pass x Pass x Pass x Pass x Pass x Pass x Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots x Pass 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 X Pass


500 Hrs 0/77 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


Post‐1x Cross‐section


Post‐1x for initial qual of new die/package or 


family/technology (required to qualify Cu/coated Cu 


wire for Automotive)


post 1000 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Steady State Operational 


(Zener Only) ‐2x


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated 


IZ max, TA to rated TJ, TEST before


and after SSOP as a minimum.  (required to qualify 


Cu/coated Cu wire for Automotive)


2000 Hrs 0/76 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x Cross‐section
Post‐2x for initial qual of new die/package or 


family/technology
post 2000 Hrs 0/1 3 wafer lots 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


500 Cycles 0/77 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


Post‐1x TC CSAM
CSAM post‐1X stress (required to qualify Cu/coated 


Cu wire for Automotive)
post 1000 Cycles


0/22 or 


marked 11
3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐1x TC Ball + 


Stitch/Wedge pull
Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐1x TC Ball Shear Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐1x TC Cross‐section
Post‐1x TC for initial qual of new die/package or 


family/technology
post 1000 Cycles 0/1 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


TC‐2x


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104 


(required to qualify Cu/coated Cu wire for 


Automotive, and performed only if BLR is not being 


performed)


2000 Cycles 0/70 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐2x TC CSAM


CSAM post‐2X stress (required to qualify Cu/coated 


Cu wire for Automotive, and performed only if BLR is 


not being performed )


post 2000 Cycles
0/22 or 


marked 11
3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐2x TC Ball + 


Stitch/Wedge pull


Post‐2x TC (Max 30 wires/balls, and performed only if 


BLR is not being performed)
post 2000 Cycles 0/3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐2x TC Ball Shear
Post‐2x TC (Max 30 wires/balls, and performed only if 


BLR is not being performed)
post 2000 Cycles 0/3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


Post‐2x TC Cross‐section


Post‐2x TC for initial qual of new die/package or 


family/technology (and performed only if BLR is not 


being performed)


post 2000 Cycles 0/1 3 Assembly lots X Pass X Pass X Pass X Pass X Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots x Pass x Pass x Pass x Pass x Pass x Pass x Pass x Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 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 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Post‐1x HAST CSAM
CSAM post‐1X stress (required to qualify Cu/coated 


Cu wire for Automotive); can skip if performing to 2x
post 96 Hrs


0/22 or 


marked 11
3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐1x HAST Ball + 


Stitch/Wedge pull
Post‐1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐1x HAST Ball Shear Post‐1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐1x HAST Cross‐


section


Post‐1x HAST for initial qual of new die/package or 


family/technology
post 96 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass


HAST‐2x 


Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110 (required to qualify Cu/coated Cu wire for 


Automotive)


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 


Cu wire for Automotive)
post 192 Hrs


0/22 or 


marked 11
3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x HAST Ball + 


Stitch/Wedge pull
Post‐2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x HAST Ball Shear Post‐2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass


Post‐2x HAST Cross‐


section


Post‐2x HAST for initial qual of new die/package or 


family/technology
post 192 Hrs 0/1 3 wafer lots X Pass X Pass X Pass X Pass X Pass


2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


7560 Cycles 0/77 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


IOL‐2x 


MIL‐STD‐750 Method 1037  (Not required for TVS) 


(required to qualify Cu/coated Cu wire for 


Automotive)


30000 Cycles 0/77 3 wafer lots 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


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


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 


Dimemsions (PD)
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
RESISTANCE TO SOLDER 


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 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
THERMAL RESISTANCE 


(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 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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass


Summary: Yanming Li 9/24/2020


Submitted By: Mark Li 9/24/2020


Approved By: Frank Chen, 9/30/2020


3 Assembly lots


3 wafer lots


All qualification parts submitted for 


testing


3 wafer lots


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


Steady State Operational 


(Zeners Only)‐1x 


IOL‐1x


TC


11


2


10


5c


9


7


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated 


IZ max, TA to rated TJ, TEST before


and after SSOP as a minimum.







Certificate of Design, Construction & Qualification


Description: Zener DFN1006  Porting to CAT


Category Qual Device 1 Qual Device 2


Product Part Number BZT52C39LP‐7 BZT52C7V5LP‐7


Assembly Package Type DFN1006‐2 DFN1006‐2


Assembly Package Size 1.0*0.6*0.5mm 1.0*0.6*0.5mm


Wafer Die Name(s) Z5390Q‐FZ002 Z5075Q‐FZ005


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.41*0.41*0.14mm 0.35*0.35*0.14mm


Wafer Die Process / Technology zener zener


Wafer Wafer FAB/ Location SFAB/Shanghai SFAB/Shanghai


Wafer Wafer Diameter 150mm 150mm


Wafer Front Metal Type AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 2um 2um


Wafer Number of Poly Layers 0 0


Wafer Back Metal Type (All Layers) TiNiVAu TiNiVAu


Wafer Back Metal Thickness (All Layers) 6000A 6000A


Wafer Die Conforming Coating (Passivation) SiO2 SiO2


Wafer Die passivation thickness range 6,000A ‐ 9,000A 6,000A ‐ 9,000A


Wafer No of masks Steps 4 4


Assembly Die quantity per package (e.g. single or dual dies) single single


Assembly Die Attach Method (DB Epoxy/Solder Type) Epoxy Epoxy


Assembly Die Attach Material/ Supplier QMI519/HENKEL QMI519/HENKEL


Assembly Bond Wire/Clip Bond Material/ Supplier  PdCu/LTM PdCu/LTM


Assembly Bond Type (at Die) thermo sonic thermo sonic


Assembly Bond Type (at LF) thermo sonic thermo sonic


Assembly No. of bond over active area 1 1


Assembly Glass Transistion Temp 135°C 135°C


Assembly Terminal Finish (Plating) Material NiPdAu  NiPdAu 


Assembly Header plating (Die Land Area) NiPdAu  NiPdAu 


Assembly Wire Diameter 0.8mil 0.8mil


Assembly Leadframe Type SLP1006P2‐U SLP1006P2‐U


Assembly Leadframe Material C7025HH C7025HH


Assembly Lead Frame Manufacturer ASM/MHT ASM/MHT


Assembly Molding Compound Type  EME‐G770HCD EME‐G770HCD


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 CAT/Chengdu CAT/Chengdu


Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu


Product Max Junction Temp 150°C 150°C


Product Max Thermal resistance Junc (amibent) 500°C/W 500°C/W


Product DataSheet DS30506 DS30506


Product Qual Plan Number 20041601 20041601


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass X Pass


168 Hrs 0/77 X Pass X Pass


500 Hrs 0/77 X Pass X Pass


1000 Hrs 0/77 X Pass X Pass


168 Cycles 0/77 X Pass X Pass


500 Cycles 0/77 X Pass X Pass


1000 Cycles 0/77 X Pass X Pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X Pass X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X Pass X Pass


2520 Cycles 0/77 X Pass X Pass


7560 Cycles 0/77 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


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
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30         1 Assembly lot X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
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


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 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: Yanming Li  5/4/2020


Submitted By: Mark Li  5/4/2020


Approved By: Frank Chen, 7/13/2020


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated IZ 


max, TA to rated TJ, TEST before


and after SSOP as a minimum.


11


2


10


5c


9


7


ESD


MSL1   Pre‐conditioning


Steady State Operational 


(Zeners Only) 


IOL


TC


All qualification parts submitted for 


testing


3 wafer lots


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







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 DLLFSD01T‐7 DDZ9717T‐7 BZT52C2V0T‐7 BZT585B6V8T‐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 SY016AA0040ACE6‐C W1089BMT‐FW003 5DD07DNJ DZ9717EBC MAEN2V0ET Z4068FT‐FZ105 5RGN5V6RKF 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 6 inch 6 inch 6" 5" 6" 6" 6" 5" 6" 6"


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu TiAL‐AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 3um 4 um 3.5um 2.5 um 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
Ti=1500Å, NiV=3300Å, 


Au=600Å
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 SiO2 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 Epoxy/Solder Type) EUTECTIC Epoxy EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC


Assembly Die Attach Material/ Supplier N/A 9005SP (导电胶)/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 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs 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


Soak 85C, 85% RH 168Hrs 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


IR reflow 260C 3 cycles 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


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC 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


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
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


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


500 Hrs 0/77 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


168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass


500 Hrs 0/77 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


168 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


500 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


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


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 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


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
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


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 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 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


7560 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


15000 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


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer 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


MM           ( AEC‐Q101‐002) PER DATA SHEET 0/30 1 wafer 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


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


13
Package Physical 


Dimemsions (PD)
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


20
RESISTANCE TO SOLDER 


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 +0/5S) 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


22
THERMAL RESISTANCE 


(TR)
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/ min of 5 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


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 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


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 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


Summary: Yanming Li 8/14/20


Submitted By: Mark Li 8/14/20


Approved By: Hiwen Hu 8/14/20


2 MSL1   Pre‐conditioning


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


All qualification parts submitted for 


testing


HTRB‐1x Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1  3 wafer lots


5c
Steady State Operational 


(Zeners Only)


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated IZ 


max, TA to rated TJ, TEST before


and after SSOP as a minimum.


3 wafer lots


5


7 TC Ta=‐55C to 150C or Max Tj, PER JESD22A‐104 3 Assembly lots


9


11 ESD


10 IOL MIL‐STD‐750 Method 1037  (Not required for TVS) 3 wafer lots







Certificate of Design, Construction & Qualification


Description: To convert parts to CEL‐1700HF40SK‐D3 green molding compound


Category QBS Device 1 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3 QBS Source Device 4 QBS Source Device 5 QBS Source Device 6 QBS Source Device 7 QBS Source Device 8 QBS Source Device 9 QBS Source Device 10 QBS Source Device 11 QBS Source Device 12 QBS Source Device 13 QBS Source Device 14 QBS Source Device 15 QBS Source Device 16


Product Part Number BAV21WQ‐7‐F MMSZ5259BQ‐7‐F DDZ9691Q‐7 DESD5V0U1BA‐7 DDZ12BSF‐7 1N4148WTQ‐7 BZT585B5V6TQ‐7 BAS28‐7 MMBZ5V6ALQ‐7‐F MMBZ33VALQ‐7‐F ASMCC0312‐7 DSM80100M‐7 MMBZ5259BTS‐7‐F BAV70HDW‐7 MMBZ5259BT‐7‐F BAT54TQ‐7‐F
DMP2900UV‐7


DMP2900UV‐13
Assembly Package Type SOD‐123 SOD‐123 SOD‐123 SOD323 SOD‐323F SOD‐523 SOD‐523 SOT143 SOT‐23 SOT‐23 SOT‐26 SOT‐26 SOT‐363 SOT‐363 SOT‐523 SOT‐523 SOT‐563
Assembly Package Size 1.55*3.7*1.06mm 1.55*3.7*1.06mm 1.55*3.7*1.06mm 2.55*1.3*1.075mm 2.5*1.25*0.655mm 1.6*0.8*0.6mm 1.6*0.8*0.6mm 2.9*2.38*1.05mm 2.9*2.4*1.05mm 2.9*2.4*1.05mm 3.00*2.80*1.15 mm 3.00*2.80*1.15 mm 2.15*2.1*1.05mm 2.15*2.1*1.05mm 1.6*1.6*0.8mm 1.6*1.6*0.8mm 1.6*1.6*0.6mm


Wafer Die Name(s) W1089BM‐FW003 Z3390‐FZ002 Z2062‐FZ005 AN061A0‐1 Z4120B‐FZ005 W1001FMT‐FW004 MWB5V6M B1003FM RGN5V6C RYN33VC
ZXTN3904D + ZXTN5551D + 


2N6517T3D


(A5903F/A5903FH) + 


(5DS03MQ/5DS03MH/B1090


F/B1090FM) * 2


Z3390‐FZ002 5DS21DSJ Z3390‐FZ002 SY012AA0030ASA
DF45P20AE/


DF45P20AE‐BN


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.400*0.400*0.215 0.41*0.41*0.216mm 0.35*0.35*0.216mm 0.3684*0.2388*0.14(mm) 0.35*0.35*0.216mm 0.280*0.280*0.140 0.33 x 0.33 x 0.14mm 0.262/0.262/0.216mm 0.45*0.45*0.2mm  0.45*0.45*0.2mm 


ZXTN3904D: 


0.25*0.25*0.178 mm; 


ZXTN5551D: 


0.406*0.406*0.229 mm 


2N6517T3D: 


0.6858*0.6858*0.203 mm


A5903F/A5903FH: 


0.50*0.50*0.230 mm 


5DS03MQ: 0.35*0.35*0.138 


mm      5DS03MH: 


0.35*0.35*0.23 mm          


B1090F/B1090FM: 


0 35*0 35*0 216 mm


0.41*0.41*0.216mm 0.39*0.39*0.18 mm 0.41*0.41*0.216mm 0.31mm*0.31mm*0.22um
0.4*0.4*0.158 + 


0.4*0.4*0.158


Wafer Die Process / Technology Switching bipolar bipolar bipolar bipolar bipolar bipolar Bipolar bipolar bipolar Bipolar bipolar bipolar bipolar bipolar bipolar bipolar
Wafer Wafer FAB/ Location SFAB / Shanghai SFAB / Shanghai SFAB / Shanghai SFAB / Shanghai SFAB / Shanghai SFAB / Shanghai Phenitec/Okayama KFAB Phenitec/Okayama Phenitec/Okayama OFAB/UK Phenitec + DFT/Phenitec  SFAB / Shanghai Phenitec/Okayama SFAB / Shanghai SFAB / Shanghai SFAB / Shanghai
Wafer Wafer Diameter 6" 6 inch 6 inch 6" 6 inch 6" 5" 150 mm 5'' 5'' 150 mm 5 inch + 6 inch/5 inch 6 inch 5" 6 inch 6" 8 inch


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlCU AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu


ZXTN3904D: AlSi1; 


ZXTN5551D: AlSi1; 


2N6517T3D:AlSi1Cu0.5


A5903F/A5903FH: Al‐Si 


5DS03MQ/5DS03MH/B1090F


: Al     B1090FM: AlSiCu       


AlSiCu AlSiCu AlSiCu AlSiCu AlCu


Wafer Front Metal Layer Number/ Thickness 3.5um 2um 2um 1.85um 2um 3.5um 2.5um 3.5um 3.5um 3.5um


ZXTN3904D: 2/2 um; 


ZXTN5551D: 2/1.6 um; 


2N6517T3D: 3/3 um.


B1090F/B1090FM: 3.5um 2um 1/2.5um 2um 2um 1/4um


Wafer Number of Poly Layers NA 0 0 N/A 0 NA N/A None N/A N/A 1 N/A 0 0 0 NA 2


Wafer Back Metal Type (All Layers) NiV / Au NiVAu NiV‐Au N/A NiVAu NiV / Au Au/As NiV/Au Au･As‐Au Au･As‐Au Ti/NiV/Ag 


A5903F/A5903FH: Au        


5DS03MQ/5DS03MH: Au, As‐


Au            B1090F/B1090FM: 


Niv‐Au                      


NiVAu AuAs NiVAu NiVAu Ti/Au


Wafer Back Metal Thickness (All Layers) 5150A 125A+/_25A ‐ 5,150A+/‐500A 125A+/_25A ‐ 5,150A+/‐500A N/A 125A+/_25A ‐ 5,150A+/‐500A 5150A 0.9um 125A NiV/5150A Au 0.9um 0.9um 300/2600/5500 A
B1090F/B1090FM: 125A‐


5150A
125A+/_25A ‐ 5,150A+/‐500A 0.9 um 125A+/_25A ‐ 5,150A+/‐500A 0.5um 0.5KA/5KA


Wafer Die Conforming Coating (passivation) PECVD Oxide,Nitride SiO2 SiO2 Not specified SiO2 BPSG+PECVD PSG+NSG PECVD Oxide, Nitride N/A N/A Ox/Nitride
B1090F/B1090FM: PECVD 


Nitride + Oxide
SiO2 SIN SiO2 NA Oxide


Wafer Die passivation thickness range 1.5kA Nitride; 6kA Oxide 6,000A ‐ 9,000A 6,000A ‐ 9,000A Not specified 6,000A ‐ 9,000A 6000A~9000A Classified information 1.5kA Nitride, 6kA Oxide N/A N/A 5000/5000 A
B1090F/B1090FM: 1.5KA+/‐


150A, 6000A+/‐600A
6,000A ‐ 9,000A 8000A 6,000A ‐ 9,000A NA TEOS oxide 3K/SIN 7K


Wafer No of masks Steps 5 4 4 9 4 5 5 5 N/A N/A 5 B1090F/B1090FM: 5 4 5 4 3 7


Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1 dual 2 2 3 3 3 2 1 single 2


Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC Eutectic EUTECTIC EPOXY Eutectic EUTECTIC Eutectic EUTECTIC EUTECTIC EUTECTIC Epoxy  Epoxy Eutectic EUTECTIC Eutectic EUTECTIC Eutectic
Assembly Die Attach Material/ Supplier N/A N/A N/A ABP8611 N/A N/A N/A Eutectic Au N/A N/A 84‐1LMISR4 9005SP N/A N/A N/A NA NA


Assembly Bond Wire/Clip Bond Material/ Supplier  Au Au Cu 0.8 mils Cu Au Au Cu Cu Cu Cu Cu Cu Au Cu Au Cu
PdCu wire


/ HeeSung/Nippon
Assembly Bond Type (at Die) Thermo Ultrasonic thermo sonic Ball Thermo sonic thermo sonic Thermo‐Ultrasonic Ball Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo Sonic thermo sonic Thermo‐Ultrasonic thermo sonic Thermo‐Ultrasonic Thermo sonic
Assembly Bond Type (at LF) Thermo Ultrasonic thermo sonic Wedge Thermo sonic thermo sonic Thermo‐Ultrasonic Wedge Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo Sonic thermo sonic Thermo‐Ultrasonic thermo sonic Thermo‐Ultrasonic Thermo sonic


Assembly No. of bond over active area 1 1 1 2 1 1 1 1 2 2 6 4 3 2 1 1
Gate: 1 wire/die 


      Source: 1 wire/die
Assembly Glass Transistion Temp 160 120 125 110°C 165 160 125 150C 160C 160C 130 110 oC 120 150 120 160C 120°C
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin 100% tin Sn Matte Tin 100% tin Matte Tin 100% Matte Tin 100% Matte Tin 100% Matte Tin 100% Matte Tin N/A Matte Tin 100% Matte Tin Matte Tin 100% Matte Tin 100% matte Tin, annealed
Assembly Header plating (Die Land Area) Ag Ag Ag Spot Ag Ag Ag plating Ag Ag Ag Ag Silver Spot Plating N/A Ag Ag Ag Ag Silver Spot Plate
Assembly Wire Diameter 0.7mil 0.7mil 1.0mil 0.8 mils 0.8mil 0.7mil 1.0mil 1.0 mil 1.0 mil 1.0 mil 1.0 mil 1.0 mil 0.7mil 1.0 mil 0.7mil 0.8 mil 1.0mil
Assembly Leadframe Type SOD‐123 SOD‐123 SOD‐123A SOD‐323A SOD‐323F SOD‐523 SOD‐523B SOT‐143C SOT‐23A SOT‐23A SOT‐26I SOT26AM SOT‐363G SOT‐363G SOD‐523A SOT‐523A SOT‐563E
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 ALLOY 42 Alloy 42 Alloy 42 Alloy 42 (Cu plated) Alloy 42 Alloy 42 Alloy 42 EFTEC‐64T A194 Alloy 42 Alloy 42 Alloy 42 Alloy 42 EFTEC‐64T


Assembly Lead Frame Manufacturer MHT/XMYH/NBKQ/JYKQ MHT NBKQ
VAST/MHT/XMYH/NBKQ/JihL


in
PBE MHT/PBE PBE MHT PBE/MHT/XMYH/NBKQ/JYKQ PBE/MHT/XMYH/NBKQ/JYKQ MHT/NBKQ MHT, VAST MHT PBE/MHT MHT PBE MHT


Assembly Molding Compound Type  CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 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 Hitachi Hitachi Hitachi Hitachi HITACHI HITACHI HITACHI HITACHI HITACHI
Assembly Green Compound (Yes/No) YES Yes Yes Yes YES Yes Yes 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 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 SAT/Shanghai 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 SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Product Max Junction Temp 150  150°C 150°C 150°C 150°C 150°C 150°C 150°C 150 150 150 150 oC 150°C 150 150°C 150  150°C
Product Max Thermal resistance Junc (case) N/A N/A N/A N/A N/A N/A N/A NA N/A N/A 70  /W 56 oC/W N/A N/A N/A NA NA
Product Max Thermal resistance Junc (amibent) N/A 338°C/W 305°C/W 500°C/W 250°C/W 833 °C/W  357°C/W 500°C/W N/A N/A 200  /W 208 oC/W 625°C/W 357 /W 833°C/W NA 236°C/W 
Product DataSheet DS12024 DS18010 DS30410 DS36071 DS31987 ds30396 36638 DS37988 ds30306 ds30306 ds37612 ds37319 DS30184 ds37595 DS30267 DS40845 DS41295


Product Qual Plan Number 19080701 19030501 17101301 14070203 17101301 18120602 17092701 15090302 18112801 18112801 15042708 14070206 18010414 16122201 18010414 18031201 19010403


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per 


Lot


# of Lots X = Test Needed
Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
X = Test Needed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
X = Test Needed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
X = Test Needed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail
QBS Test Completed


Results 


pass/Fail


Bake 125C 24 Hrs QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X  pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
Soak 85C, 85% RH 168Hrs QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
IR reflow 260C 3 cycles QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC accross 


data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


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
168 Hrs 0/77 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
500 Hrs 0/77 X pass X pass 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 X pass X pass
168 Hrs 0/77 QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass
500 Hrs 0/77 QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass
1000 Hrs 0/77 QBS to Source Device 1 … 5 X pass X pass X NA X pass X pass X pass
168 Cycles 0/77 QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
500 Cycles 0/77 QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
1000 Cycles 0/77 QBS to Source Device 1 … 5 X pass X pass X pass X NA X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar metals, 


eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass X pass X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


2520 Cycles 0/77 QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
7560 Cycles 0/77 QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
15000 Cycles 0/77 QBS to Source Device 1 … 5 X pass X pass X NA X pass X pass 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 X pass X pass X pass 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 X pass X pass 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 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 X pass X pass X pass X pass X pass X pass X pass


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30        1 Assembly lot X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


21 Solderability J‐STD‐002; JESD22B102 (245C +0/5S) 5 Seconds 0/10        1 Assembly lot QBS to Source Device 2 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot QBS to Source Device 1 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


23 Wire Bond Strength MIL‐STD‐750 METHOD 2037 (JESD22‐B116B) Cpk>1.66 0/ min of 5 1 Assembly lot QBS to Source Device 2 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot QBS to Source Device 2 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot QBS to Source Device 2 … 5 X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass


Summary: Shado Lu 8/13‘19


Submitted By: Shado Lu 8/13‘19


Approved By: Don Lipps 12/11/2019


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated IZ max, 


TA to rated TJ, TEST before


and after SSOP as a minimum.


11


2


10


5c


9


7


5


ESD


MSL1   Pre‐conditioning


HTRB


Steady State Operational 


(Zeners Only)


IOL


TC


3 wafer lots


All qualification parts submitted for 


testing


3 wafer lots


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots







 Certificate of Design, Construction & Qualification 


 Description: CAT SOT‐563 Porting Devices Qualfication 


 Category   Qual Device 1  Qual Device 3  Qual Device 4  Qual Device 5   Qual Device 6‐1   Qual Device 6‐2  Qual Device 7 


 Product   Part Number   DMG1029SV‐7   DMC2400UV‐7   DMC2710UV‐7   MMBD4448V‐7   BAS16V‐7   BAS16V‐7   BAV70DV‐7 


 Assembly   Package Type   SOT‐563  SOT‐563  SOT‐563  SOT‐563   SOT‐563   SOT‐563  SOT‐563 


 Assembly   Package Size   1.6*1.2*0.6mm  1.6*1.2*0.6mm  1.6*1.2*0.6mm  1.6*1.2*0.6mm   1.6*1.2*0.6mm   1.6*1.2*0.6mm  1.6*1.2*0.6mm 


 Wafer   Die Name(s) 
 ON14203


+ON14052 


AL817BXX


+AL825AXX 


DF45N20AE‐SEN


+DF45P20AE‐SEN 
 5DD03DQJ   W1001FMT‐FW004   5DD08DQJ   5DD21DQJ 


 Wafer   Die Size (W/L/Thickness) ‐ After Saw   0.4*0.4*0.158mm  0.33* 0.33 *0.158mm  0.4* 0.4 *0.158mm  0.35*0.35* 0.135mm   0.28*0.28*0.138mm   0.28*0.28*0.138mm  0.39*0.39*0.135mm 


 Wafer   Die Process / Technology   MOSFET  MOSFET  MOSFET  SWITCH   SWITCH   SWITCH  SWITCH 


 Wafer   Wafer FAB/ Location   HHGRACE  VIS  SFAB  PHENITEC / Okayama   SFAB/Shanghai   PHENITEC / Okayama  PHENITEC / Okayama 


 Wafer   Wafer Diameter   8 inch  8 inch  8 inch  5 inch  W1001FMT‐FW004: 6 inch     5DD08DQJ: 5 inch  5 inch 


 Wafer   Front Metal Type    AlCu  AlCu  AlCu  AlSiCu   AlSiCu   AlSiCu  AlSiCu 


Wafer Front Metal Layer Number/ Thickness 1/3.5um  4um 4um 2.5um W1001FMT‐FW004: 3.5um 5DD08DQJ: 2.5um 2.5um
Wafer Number of Poly Layers 1 2 2 none none none none
 Wafer   Back Metal Type (All Layers)   Ti/Au  Ti/Au  Ti/Au  Au/AsAu  W1001FMT‐FW004: Ni/V/Au   5DD08DQJ: Au/AsAu  Au/AsAu 


 Wafer   Back Metal Thickness (All Layers)    Ti100A/Au10000A   0.5KA/5KA  0.5KA/5KA  0.9um  W1001FMT‐FW004: 5150A   5DD08DQJ: 0.9um  0.9um 


 Wafer   Die Conforming Coating (Passivation)   PE‐SION   Oxide   Oxide   SIN 
 W1001FMT‐FW004: 


BPSG+PECVD 
 5DD08DQJ: SIN   SIN 


 Wafer   Die passivation thickness range   PE‐SION 10000A    TEOS 1.6K + SiN 3.8K   TEOS 3K+SiN 7K   8000A 
W1001FMT‐FW004: 6000A ~ 


9000A; 
 5DD08DQJ: 8000A   8000A 


Wafer No of masks Steps  7/6  ¥7.00  ¥7.00  ¥6.00   W1001FMT‐FW004: 5   5DD08DQJ: 6  ¥5.00 


 Assembly   Die quantity per package (e.g. single or dual dies)   ¥2.00  ¥2.00  ¥2.00  ¥2.00   ¥2.00   ¥2.00  ¥2.00 


 Assembly   Die Attach Method (DB Epoxy/Solder Type)   EUTECTIC  EUTECTIC  EUTECTIC  EUTECTIC   EUTECTIC   EUTECTIC  EUTECTIC 


 Assembly   Die Attach Material/ Supplier   EUTECTIC Au  EUTECTIC Au  EUTECTIC Au  EUTECTIC Au   EUTECTIC Au   EUTECTIC Au  EUTECTIC Au 


 Assembly   Bond Wire/Clip Bond Material/ Supplier    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 


 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 4 4 4 4 4 4 4


 Assembly   Glass Transistion Temp   150C  150C  150C  150C   150C  150C  150C 


 Assembly   Terminal Finish (Plating) Material   Sn  Sn  Sn  Sn   Sn  Sn  Sn 


 Assembly   Header plating (Die Land Area)   Ag  Ag  Ag  Ag   Ag  Ag  Ag 


 Assembly   Wire Diameter   0.8mil  0.8mil  1.0mil  0.8mil   0.8mil   0.8mil  0.8mil 


 Assembly   Leadframe Type   SOT‐563 D type 16row  SOT‐563 D type 16row  SOT‐563 D type 16row  SOT‐563 D type 16row   SOT‐563 D type 16row   SOT‐563 D type 16row  SOT‐563 D type 16row 


 Assembly   Leadframe Material   EFTEC64  EFTEC64  EFTEC64  EFTEC64   EFTEC64   EFTEC64  EFTEC64 


 Assembly   Lead Frame Manufacturer   ASM/ SDI  ASM/ SDI  ASM/ SDI  ASM/ SDI   ASM/ SDI   ASM/ SDI  ASM/ 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) 


 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   CAT/ChengDu  CAT/ChengDu  CAT/ChengDu  CAT/ChengDu   CAT/ChengDu   CAT/ChengDu  CAT/ChengDu 


 Assembly   Test Site/ Location   CAT/ChengDu  CAT/ChengDu  CAT/ChengDu  CAT/ChengDu   CAT/ChengDu   CAT/ChengDu  CAT/ChengDu 


 Product   Max Junction Temp   150C  150C  150C  150C   150C  150C  150C 


 Product   Max Thermal resistance Junc (case)   303°C/W  303°C/W  303°C/W  303°C/W   303°C/W   303°C/W  303°C/W 


 Product   Max Thermal resistance Junc (amibent)   350°C/W  350°C/W  350°C/W  350°C/W   350°C/W   350°C/W  350°C/W 


 Product   DataSheet   DS35421  DS35537  DS41423  DS30451   DS30447   DS30447  DS35311 
Product Qual Plan Number 20043001 20043001 20043001 20043001 20043001 20043001 20043001


 Reliability and Characterization Testing 


 # in 


AEC‐


Q101 


(D) 


 Test    Test Conditions   Duration / Limits 


 Accept on 


# Failed/ 


Sample 


Size per Lot 


 # of Lots   X = Test Needed 
 Results 


Pass/Fail 


 Results 


Pass/Fail 


 Results 


Pass/Fail 
 X = Test Needed 


 Results 


Pass/Fail 
 X = Test Needed 


 Results 


Pass/Fail 
 X = Test Needed 


 Results 


Pass/Fail 
 X = Test Needed 


 Results 


Pass/Fail 


 Bake 125C   24 Hrs   X  Pass  X  Pass  X  Pass  X    Pass   X     Pass  X    Pass  X    Pass 


 Soak 85C, 85% RH   168Hrs   X  Pass  X  Pass  X  Pass  X    Pass   X     Pass  X    Pass  X    Pass 


 IR reflow 260C   3 cycles   X  Pass  X  Pass  X  Pass  X    Pass   X     Pass  X    Pass  X    Pass 


3  EXTERNAL VISUAL (EV)   MIL‐STD‐750 METHOD 2071   PER SPEC   X   Pass   X   Pass   X   Pass   X     Pass   X     Pass   X     Pass   X     Pass 


4
 PARAMETRIC 


VERIFICATION (PV) 


 Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range 


 Operating  Range, Per Data Sheet 


(AC, DC) 
 0/25   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 


 500 Hrs   0/77   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 Hrs   0/77   X  Pass  X  Pass  X  Pass  X    Pass   X     Pass  X    Pass  X   


 500 Hrs   0/77   X  Pass  X  Pass  X  Pass  X    Pass   X     Pass  X    Pass  X   


 1000 Hrs   0/77   X  Pass  X  Pass  X  Pass  X    Pass   X     Pass  X    Pass  X   


 168 Cycles   0/77   X  Pass  X  Pass  X  Pass  X    Pass   X     Pass  X    Pass  X    Pass 


 500 Cycles   0/77   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 


7b  Wire Bond Integrity 
 MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al) 
 500 Hrs   0/5   3 Assembly lots   X   Pass   X   Pass   X   Pass   X     Pass   X     Pass   X     Pass   X     Pass 


8 (alt)  PCT/AC  
 Ta=121  15PSIG  100%RH; PER JESD22‐


A102 
 96 Hrs   0/77   3 Assembly lots   X   Pass   X   Pass   X   Pass   X     Pass   X     Pass   X     Pass   X     Pass 


 HAST 
 Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110 
 96 Hrs   0/77   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 


 7560 Cycles   0/77   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 


 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   


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 


Dimemsions (PD) 
 JESD22‐B100   Package Outline   0/30         1 Assembly lot   X   Pass   X   Pass   X   Pass   X     Pass   X     Pass   X     Pass   X     Pass 


20
 RESISTANCE TO SOLDER 


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 


22
 THERMAL RESISTANCE 


(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 Shear   MIL‐STD‐750 (2017)   Cpk>1.66   0/5   1 Assembly lot   X   Pass   X   Pass   X   Pass   X     Pass   X     Pass   X     Pass   X     Pass 


 Summary:   Yanming Li 9/24/2020 


 Submitted By:   Mark Li 9/24/2020 


 Approved By:   Frank Chen, 10/2/2020 


2  MSL1   Pre‐conditioning 


 SMD only, 


for Test #7, 


8, 9 & 10 


 3 Assembly lots 


 All qualification parts submitted for 


testing 


 HTRB   Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1    3 wafer lots 


6
 HTGB (Gated Devices 


only) 
 Ta=150  or Max Tj, Vg=100%, PER JESD22 A‐108   3 wafer lots 


5


7  TC   Ta=‐55C to 150C or Max Tj, PER JESD22A‐104   3 Assembly lots 


9


11  ESD 


10  IOL   MIL‐STD‐750 Method 1037  (Not required for TVS)   3 wafer lots 







Certificate of Design, Construction & Qualification


Description: Swithcing diodes product qual using Phenitec 1st fab wafer at CAT site


Category Qual Device 3 Qual Device 3 Qual Device 3


Product Part Number BAV70WQ‐7‐F BAV70WQ‐7‐F BAV70WQ‐7‐F


Assembly Package Type SOT‐323 SOT‐323 SOT‐323


Assembly Package Size 2.15*2.1*1.0mm 2.15*2.1*1.0mm 2.15*2.1*1.0mm


Wafer Die Name(s) 5DD21DSJ 5DD21DSJ 5DD21DSJ


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.39*0.39*0.18mm 0.39*0.39*0.18mm 0.39*0.39*0.18mm


Wafer Die Process / Technology switching diode switching diode switching diode


Wafer Wafer FAB/ Location Okayama / Phenitec Okayama / Phenitec Okayama / Phenitec


Wafer Wafer Diameter 5" 5" 5"


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 2.5 um 2.5 um 2.5 um


Wafer Number of Poly Layers none none none


Wafer Back Metal Type (All Layers) AuAs AuAs AuAs


Wafer Back Metal Thickness (All Layers) 0.9 um 0.9 um 0.9 um


Wafer Die Conforming Coating (Passivation) SIN SIN SIN


Wafer Die passivation thickness range 8000A 8000A 8000A


Wafer No of masks Steps 5 5 5


Assembly Die quantity per package (e.g. single or dual dies) 2 2 2


Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC EUTECTIC


Assembly Die Attach Material/ Supplier NA NA NA


Assembly Bond Wire/Clip Bond Material/ Supplier  PdCu PdCu PdCu


Assembly Bond Type (at Die) Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic


Assembly Bond Type (at LF) Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic


Assembly No. of bond over active area 2 2 2


Assembly Glass Transistion Temp 120  120  120 


Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin


Assembly Header plating (Die Land Area) copper plating copper plating copper plating


Assembly Wire Diameter 0.8mil 0.8mil 0.8mil


Assembly Leadframe Type SOT323 G SOT323 G SOT323 G


Assembly Leadframe Material Alloy42 Alloy42 Alloy42


Assembly Lead Frame Manufacturer SDI SDI SDI


Assembly Molding Compound Type  CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3


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 Capillary # Cu wire ONLY N/A N/A N/A


Assembly EFO Current (mA) Cu wire ONLY N/A N/A N/A


Assembly EFO Time (us) Cu wire ONLY N/A N/A N/A


Assembly Bonding Heater Block Temp Cu wire ONLY N/A N/A N/A


Assembly Bonding Time (ms) Cu wire ONLY N/A N/A N/A


Assembly Bonding Power (mA) Cu wire ONLY N/A N/A N/A


Assembly Bonding Force (g) Cu wire ONLY N/A N/A N/A


Assembly Bonding Scrub Freq Cu wire ONLY N/A N/A N/A


Assembly Assembly Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu


Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu


Product Max Junction Temp 150 150 150


Product Max Thermal resistance Junc (case) NA NA NA


Product Max Thermal resistance Junc (amibent) 625⁰C/W 625⁰C/W 625⁰C/W


Product DataSheet DS30063 DS30063 DS30063


Product Qual Complete (Fully Released or not) No No No


Product Qual Plan Number 20032404 20032404 20032404


Reliability and Characterization Testing
# in 


AEC‐


Q101 


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


# of Lots QBS Test Completed
Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass X Pass X Pass


FORWARD SURGE MIL‐750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass


500 Hrs 0/77 X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass


Post‐1x HTRB Cross‐


section


Post‐1x HTRB for initial qual of new die/package or 


family/technology ((required to qualify Cu/coated Cu 


wire for Automotive)


post 1000 Hrs 0/1 3 wafer lots X Pass X Pass X Pass


HTRB‐2x


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1  


(required to qualify Cu/coated Cu wire for 


Automotive)


2000 Hrs 0/76 3 wafer lots X Pass X Pass X Pass


Post‐2x HTRB Cross‐


section


Post‐2x HTRB for initial qual of new die/package or 


family/technology
post 2000 Hrs 0/1 3 wafer lots X Pass X Pass X Pass


168 Cycles 0/77 X Pass X Pass X Pass


500 Cycles 0/77 X Pass X Pass X Pass


1000 Cycles 0/77 X Pass X Pass X Pass


Post‐1x TC CSAM
CSAM post‐1X stress (required to qualify Cu/coated 


Cu wire for Automotive)
post 1000 Cycles


0/22 or 


marked 11
3 Assembly lots X Pass X Pass X Pass


Post‐1x TC Ball + 


Stitch/Wedge pull
Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X Pass X Pass X Pass


Post‐1x TC Ball Shear Post‐1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X Pass X Pass X Pass


Post‐1x TC Cross‐section
Post‐1x TC for initial qual of new die/package or 


family/technology
post 1000 Cycles 0/1 3 Assembly lots X Pass X Pass X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass


HAST‐1x 
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass


Post‐1x HAST CSAM
CSAM post‐1X stress (required to qualify Cu/coated 


Cu wire for Automotive); can skip if performing to 2x
post 96 Hrs


0/22 or 


marked 11
3 wafer lots X Pass X Pass X Pass


Post‐1x HAST Ball + 


Stitch/Wedge pull
Post‐1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X Pass X Pass X Pass


Post‐1x HAST Ball Shear Post‐1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X Pass X Pass X Pass


Post‐1x HAST Cross‐


section


Post‐1x HAST for initial qual of new die/package or 


family/technology
post 96 Hrs 0/1 3 wafer lots X Pass X Pass X Pass


HAST‐2x 


Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110 (required to qualify Cu/coated Cu wire for 


Automotive)


192 Hrs 0/70 3 wafer lots X Pass X Pass X Pass


Post‐2x HAST CSAM
CSAM post‐2X stress (required to qualify Cu/coated 


Cu wire for Automotive)
post 192 Hrs


0/22 or 


marked 11
3 wafer lots X Pass X Pass X Pass


Post‐2x HAST Ball + 


Stitch/Wedge pull
Post‐2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X Pass X Pass X Pass


Post‐2x HAST Ball Shear Post‐2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots X Pass X Pass X Pass


Post‐2x HAST Cross‐


section


Post‐2x HAST for initial qual of new die/package or 


family/technology
post 192 Hrs 0/1 3 wafer lots X Pass X Pass X Pass


2520 Cycles 0/77 X Pass X Pass X Pass


7560 Cycles 0/77 X Pass X Pass X Pass


15000 Cycles 0/77 X Pass X Pass X Pass


IOL‐2x 


MIL‐STD‐750 Method 1037  (Not required for TVS) 


(required to qualify Cu/coated Cu wire for 


Automotive)


30000 Cycles 0/77 3 wafer lots X Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X pass X Pass X pass


13
Package Physical 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30        1 Assembly lot X pass X pass X pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot 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


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X pass X pass X pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X pass X pass


Summary: lie Hwong/RG Peng/Yanming Li, 7/17/20, 1/18/21, 2/5/21


Submitted By: Kylie Hwong, 3/24/20, 1/8/21


Approved By: Frank Chen, 2/11/2021


3 Assembly lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test 


#7, 8, 9 & 


10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB‐1x


IOL‐1x


TC‐1x


11


2


10


9


7


5


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104







Certificate of Design, Construction & Qualification


Description: Swithcing diodes product qual using Phenitec 1st fab wafer at CAT site


Category Qual Device 1 Qual Device 2 Qual Device 3


Product Part Number DLLFSD01LP3‐7‐55 SDA006‐7 BAV70WQ‐7‐F


Assembly Package Type DFN0603H3‐2 SOT‐363 SOT‐323


Assembly Package Size 0.62*0.32*0.3mm 2.15*2.1*1.0mm 2.15*2.1*1.0mm


Wafer Die Name(s) 5DD07DNJ 5DD08DHJ 5DD21DSJ


Wafer Die Size (W/L/Thickness) ‐ After Saw 0.23*0.23*0.10mm 0.28*0.28*0.23mm 0.39*0.39*0.18mm


Wafer Die Process / Technology switching diode switching diode switching diode


Wafer Wafer FAB/ Location Okayama / Phenitec Okayama / Phenitec Okayama / Phenitec


Wafer Wafer Diameter 5" 5" 5"


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu


Wafer Front Metal Layer Number/ Thickness 2.5 um 2.5 um 2.5 um


Wafer Number of Poly Layers none none none


Wafer Back Metal Type (All Layers) Au/As‐Au Au/AsAu AuAs


Wafer Back Metal Thickness (All Layers) 0.9 um 0.9 um 0.9 um


Wafer Die Conforming Coating (Passivation) PSG+NSG SIN SIN


Wafer Die passivation thickness range 8000A 8000A 8000A


Wafer No of masks Steps 4 6 5


Assembly Die quantity per package (e.g. single or dual dies) 1 5 2


Assembly Die Attach Method (DB Epoxy/Solder Type) Epoxy EUTECTIC EUTECTIC


Assembly Die Attach Material/ Supplier QMI519/ HENKEL NA NA


Assembly Bond Wire/Clip Bond Material/ Supplier  PdCu PdCu PdCu


Assembly Bond Type (at Die) Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic


Assembly Bond Type (at LF) Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic


Assembly No. of bond over active area 1 6 2


Assembly Glass Transistion Temp 135  120  120 


Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin


Assembly Header plating (Die Land Area) copper plating copper plating copper plating


Assembly Wire Diameter 0.8mil 1.0mil 0.8mil


Assembly Leadframe Type SLP0603P2‐Q SOT‐363I SOT323 G


Assembly Leadframe Material SUS430 Alloy42 Alloy42


Assembly Lead Frame Manufacturer MHT SHEC SDI


Assembly Molding Compound Type  EME‐G770HCD CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3


Assembly Mold Compound Material Manufacturer SUMITOMO 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 Max Junction Temp 150 150 150


Product Max Thermal resistance Junc (amibent) 500⁰C/W 625⁰C/W 625⁰C/W


Product DataSheet DS36669 DS30559 DS30063


Product Qual Plan Number 20032404 20032404 20032404


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots QBS Test Completed
Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail
QBS Test Completed


Results 


Pass/Fail


Bake 125C 24 Hrs X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs X Pass X Pass X Pass


IR reflow 260C 3 cycles X Pass X Pass X Pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X Pass X Pass X Pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X Pass X Pass X Pass


FORWARD SURGE MIL‐750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass


168 Hrs 0/77 X Pass X Pass X Pass


500 Hrs 0/77 X Pass X Pass X Pass


1000 Hrs 0/77 X Pass X Pass X Pass


168 Cycles 0/77 X Pass X Pass X Pass


500 Cycles 0/77 X Pass X Pass X Pass


1000 Cycles 0/77 X Pass X Pass X Pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass


2520 Cycles 0/77 X Pass X Pass X Pass


7560 Cycles 0/77 X Pass X Pass X Pass


15000 Cycles 0/77 X Pass X Pass X Pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot N/A for DFN0603 pkg X Pass X Pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)
JESD22 A‐111 (SMD), B‐106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot 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


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X pass X Pass X pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X Pass X pass


Summary: Kylie Hwong/RG Peng/Yanming Li, 7/17/20, 1/18/21


Submitted By: Kylie Hwong, 3/24/20, 1/8/21


Approved By: Frank Chen, 1/28/2021


3 Assembly lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


11


2


10


9


7


5 Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104







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‐Q81074Z001 N5160‐QF1074Z001 N5160‐Q81074Z001 N5160‐QF1074Z001 N5160‐Q81074Z001 N5160‐QF1074Z001


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 6 inch 6 inch 6 inch 6 inch 6 inch


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) SiO2 SiO2 SiO2 SiO2 SiO2 SiO2 SiO2


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 135 135 135 135 135 135 135


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


Product Qual Plan Number 20102302 20102302 20102302 20102302 20102302 20102302 20102302


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X PASS X PASS X PASS X PASS X PASS X PASS X PASS


Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS X PASS X PASS X PASS X PASS


IR reflow 260C 3 cycles X PASS X PASS X PASS X PASS X PASS X PASS X PASS


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X PASS X PASS X PASS X PASS X PASS X PASS X PASS


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 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


500 Hrs 0/77 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


500 Cycles 0/77 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


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 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


7560 Cycles 0/77 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


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 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30        1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS


20
RESISTANCE TO SOLDER 


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


22
THERMAL RESISTANCE 


(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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS


Summary:


Submitted By: Luping Li 2020/10/23


Approved By: Frank Chen, 2/3/2021


 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


MIL‐STD‐750‐1, M1038 Condition B (Zeners), at rated 


IZ max, TA to rated TJ, TEST before


and after SSOP as a minimum.


11


2


10


5c


9


7


ESD


MSL1   Pre‐conditioning


Steady State 


Operational (Zeners 


Only)


IOL


TC


All qualification parts submitted for 


testing


3 wafer lots


SMD only, 


for Test 


#7, 8, 9 & 


3 Assembly lots


3 Assembly lots


3 wafer lots







Arrays / ASMCC 







Certificate of Design, Construction & Qualification


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
AL5802‐7; 


AL5802‐13
ASMCC0217Q‐7 ASMCC0217Q‐7 ASMCC0217Q‐7


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


Wafer Die Name(s)
6C082AC23C + 


DB‐ICT036N140S15 (no chg)
GDZ6V2JBBT + ON14261 GDZ6V2JBBT + ON14261 MBEN6V2JT+ ON14261


Wafer Die Size (W/L/Thickness) ‐ After Saw
0.32*0.44*0.15 mm + 


0.36*0.36*0.15mm


GDZ6V2JBBT:0.35*0.35*0.2mm 


ON14261: 0.40*0.40*0.178 mm 


GDZ6V2JBBT:0.35*0.35*0.2mm 


ON14261: 0.40*0.40*0.178 mm 


MBEN6V2JT:0.35*0.35*0.2mm 


ON14261: 0.40*0.40*0.178 mm
Wafer Die Process / Technology Bipolar Bipolar Bipolar Zener + MOS


Wafer Wafer FAB/ Location Phenitec/Japan
Phenitec/Okayama  + 


HHGrace/China


Phenitec/Okayama  + 


HHGrace/China


Phenitec/Okayama  + 


HHGrace/China


Wafer Wafer Diameter
6C082AC23C: 6"


DB‐ICT036N140S15: 5"


6" for GDZ6V2JBBT and 


8" for ON14261


6" for GDZ6V2JBBT and 


8" for ON14261


6" for MBEN6V2JT and 


8" for ON14261


Wafer Front Metal Type
6C082AC23C: AlSiCu; 


DB‐ICT036N140S15: Al;


GDZ6V2JBBT: TiAl/AlSiCu  


ON14261: AlCu


GDZ6V2JBBT: TiAl/AlSiCu  


ON14261: AlCu


MBEN6V2JT: TiAl/AlSiCu; 


ON14261: AlCu


Wafer Front Metal Layer Number/ Thickness
6C082AC23C: 2um; 


DB‐ICT036N140S15: 1.7um;


GDZ6V2JBBT: 3.5 um 


ON14261: 4.0 um


GDZ6V2JBBT: 3.5 um 


ON14261: 4.0 um


MBEN6V2JT: 3.5 um 


ON14261: 2/4.0 um


Wafer Number of Poly Layers
6C082AC23C: none; 


DB‐ICT036N140S15: One;
1 1 1


Wafer Back Metal Type (All Layers)
6C082AC23C: AuAs‐Au; 


DB‐ICT036N140S15: AuAs‐Au;


GDZ6V2JBBT: AuAs; 


ON14261: TiAu


GDZ6V2JBBT: AuAs; 


ON14261: TiAu


MBEN6V2JT: AuAs; 


ON14261: TiAu


Wafer Back Metal Thickness (All Layers)
6C082AC23C: 0.9um; 


DB‐ICT036N140S15: 0.9um;


GDZ6V2JBBT: 0.9um; 


ON14261: Ti100A/Au10000A


GDZ6V2JBBT: 0.9um; 


ON14261: Ti100A/Au10000A


MBEN6V2JT: 0.9um; 


ON14261: Ti100A/Au10000A


Wafer Die Conforming Coating (Passivation)
6C082AC23C: SIN; 


DB‐ICT036N140S15: SIN;


GDZ6V2JBBT: NSG;  


ON14261: PE‐SION


GDZ6V2JBBT: NSG;  


ON14261: PE‐SION


MBEN6V2JT: NSG;  


ON14261: PE‐SION


Wafer Die passivation thickness range
6C082AC23C: 0.8um; 


DB‐ICT036N140S15: 0.9um;


GDZ6V2JBBT: 3,000A; 


ON14261: 10000A


GDZ6V2JBBT: 3,000A; 


ON14261: 10000A


MBEN6V2JT: 3,000A; 


ON14261: 10000A


Wafer No of masks Steps
6C082AC23C: 5; 


DB‐ICT036N140S15: 6;


5 for GDZ6V2JBBT  and 


7 for ON14261


5 for GDZ6V2JBBT  and 


7 for ON14261


5 for MBEN6V2JT  and 


7 for ON14261
Assembly Die quantity per package (e.g. single or dual dies) 2 2 2 2
Assembly Die Attach Method (DB Epoxy/Solder 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 130 110 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


Assembly Lead Frame Manufacturer
PBE/MHT/VAST/XMYH/JYKQ/Jih


Lin


PBE/MHT/VAST/XMYH/JYKQ/JihL


in


PBE/MHT/VAST/XMYH/JYKQ/JihLi


n


PBE/MHT/VAST/XMYH/JYKQ/JihL


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 150 150 oC 150 oC 150 oC
Product Max Thermal resistance Junc (case) 70  /W 112 oC/W 112 oC/W 112 oC/W
Product Max Thermal resistance Junc (amibent) 200  /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 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per 


Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X pass X pass X pass X pass
Soak 85C, 85% RH 168Hrs X pass X pass X pass X pass
IR reflow 260C 3 cycles X pass X pass X pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass X pass X X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots X pass X pass X pass X pass


168 Hrs 0/77 X pass X pass X pass X pass
500 Hrs 0/77 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 pass X pass X pass
500 Hrs 0/77 X pass X pass X pass
1000 Hrs 0/77 X pass X pass X pass
168 Cycles 0/77 X pass X pass X pass X pass
500 Cycles 0/77 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 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X pass X pass X pass X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
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
500 Hrs 0/77 X (electrical test) pass X pass X pass X pass


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
7560 Cycles 0/77 X pass X pass X pass X pass
15000 Cycles 0/77 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
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
RESISTANCE TO SOLDER 


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


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 RESISTANCE 


(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


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 MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X pass X pass X pass


Summary: Devin Sun / Kylie Hwong, 1/28/21


Submitted By: Kylie Hwong, 2/24/20
Approved By: Frank Chen, 2/10/2021


3 Assembly lots


3 wafer lots


3 wafer lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test 


#7, 8, 9 & 


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


HTGB (Gated Devices 


only)


IOL


TC


H3TRB


11


2


10


6


7


5


9 alt


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


Ta=150  or Max Tj, Vg=100%, PER JESD22 A‐108







Certificate of Design, Construction & Qualification


Description: Phenitec 1st Fab qual


Category Qual Device 1 Qual Device 2


Product Part Number ASMCC0325‐7 ASMCC0287‐7


Assembly Package Type DFN2020P‐6 DFN2020D‐8


Assembly Package Size 2.0 * 2.0 *0.6 mm 2.0 x 2.0 x 0.6mm


Wafer Die Name(s)
AL841CXX  + (DZR16161004N/DZR16161004N‐


GNN) + 5DD09DQJ


Chip 1: MAEN22VE  


Chip 2: MOSWFSED8H‐BN 


Wafer Die Size (W/L/Thickness) ‐ After Saw


AL841CXX: 0.40*0.40*0.158 mm; 


DZR16161004N: 0.40*0.40*0.178 mm;


5DD09DQJ: 0.262*0.262*0.135 mm;   


Chip1: 0.35*0.35*0.14mm;


Chip2: 0.6*0.42*0.158mm


Wafer Die Process / Technology MOS + RES + SWD ZENER + MOS


Wafer Wafer FAB/ Location Vanguard/TW + OFAB/UK + Phenitec/Okayama Phenitec/Okayama + Maxchip/TW


Wafer Wafer Diameter


AL841CXX: 200 mm; 


DZR16161004N: 150 mm; 


5DD09DQJ: 125 mm;


Chip 1: 6" + Chip 2: 8"


Wafer Front Metal Type


AL841CXX: AlCu; 


DZR16161004N: AlSiCu;


5DD09DQJ: AlSiCu


Chip1: AiSiCu


Chip2: AlCu


Wafer Front Metal Layer Number/ Thickness


AL841CXX: 4 um; 


DZR16161004N: 3.0 um; 


5DD09DQJ: 2.5 um


Chip1: 3.5um


Chip2: 4um


Wafer Number of Poly Layers


AL841CXX: 2; 


DZR16161004N: none; 


5DD09DQJ: none


Chip1: none


Chip2: 2


Wafer Back Metal Type (All Layers)


AL841CXX: Ti/Au; 


DZR16161004N: Unground; 


5DD09DQJ: Au/AsAu


Chip1:Au/AsAu


Chip2 :TiNiAg


Wafer Back Metal Thickness (All Layers)


AL841CXX: 0.5KA/5KA; 


DZR16161004N: N/A; 


5DD09DQJ: 0.9um


Chip1: 0.9um


Chip2: 1KA/3KA/0.1KA/10KA


Wafer Die Conforming Coating (Passivation)


AL841CXX: TEOS oxide / SIN; 


DZR16161004N: Ox/Nitride; 


5DD09DQJ: SIN


Chip 1: PSG+NSG


Chip 2: SiN


Wafer Die passivation thickness range


AL841CXX: 1.6K/3.8K; 


DZR16161004N: 5000A/5000A; 


5DD09DQJ: 8000A


chip 1: 10000A


chip 2: 9000A


Wafer No of masks Steps


AL841CXX: 7; 


DZR16161004N : 4; 


5DD09DQJ: 6;  


chip 1: 4


chip 2: 7


Assembly Die quantity per package (e.g. single or dual dies) 5 4


Assembly Die Attach Method (DB Epoxy/Solder Type) Epoxy Epoxy


Assembly Die Attach Material/ Supplier
ON14205 & 5DD09DQJ:  QMI519 / DZR16161004N 


: ABP8611 
 QMI519


Assembly Bond Wire/Clip Bond Material/ Supplier  Au Au


Assembly Bond Type (at Die) Thermo‐Ultrasonic Thermo‐Ultrasonic


Assembly Bond Type (at LF) Thermo‐Ultrasonic Thermo‐Ultrasonic


Assembly No. of bond over active area 9 8


Assembly Glass Transistion Temp 135 135°C


Assembly Terminal Finish (Plating) Material NiPdAu NiPdAu


Assembly Header plating (Die Land Area) NiPdAu N/A


Assembly Wire Diameter 1.0 mil 1.3 mil


Assembly Leadframe Type SLP2020P6‐AC SLP2020P8‐D


Assembly Leadframe Material DLF01114 C7025HH


Assembly Lead Frame Manufacturer MHT/PBE/ASM MHT/PBE/ASM


Assembly Molding Compound Type  EME‐G770HCD EME‐G770HCD


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 150 150°C


Product Max Thermal resistance Junc (amibent) 210 C/W 200°C/W


Product DataSheet ds38204 DS36299


Product Qual Plan Number 20022404 20022404


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Bake 125C 24 Hrs X pass X pass


Soak 85C, 85% RH 168Hrs X pass X pass


IR reflow 260C 3 cycles X pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data 


Sheet (AC, DC)
0/25 3 wafer lots X pass X pass


168 Hrs 0/77 X pass X pass


500 Hrs 0/77 X pass X pass


1000 Hrs 0/77 X pass X pass


168 Cycles 0/77 X pass X pass


500 Cycles 0/77 X pass X pass


1000 Cycles 0/77 X pass X pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X pass X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X pass X pass


168 Hrs 0/77 X pass X pass


500 Hrs 0/77 X pass X pass


1000 Hrs 0/77 X pass X pass


2520 Cycles 0/77 X pass X pass


7560 Cycles 0/77 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


CDM         (AEC‐Q101‐005) 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


20
RESISTANCE TO SOLDER 


HEAT (RSH)
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;             


          0/5 


for NY


1 Assembly lot X pass X pass


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 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: Devin Sun / Kylie Hwong, 2/5/21


Submitted By: Kylie Hwong, 2/24/20


Approved By: Frank Chen, 2/12/2021


 


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


11


2


10


7


5


9 alt


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


H3TRB


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


3 Assembly lots


3 wafer lots


3 wafer lots







Certificate of Design, Construction & Qualification


Description:ARR product qual using Phenitec 1st fab wafer at CAT site


Category Qual Device 1 Qual Device 1 Qual Device 1 Qual Device 2 Qual Device 2 Qual Device 2 Qual Device 3


Product Part Number HBDM60V600W‐7‐55 HBDM60V600W‐7‐55 HBDM60V600W‐7‐55 DVRN6056‐7‐F‐73 DVRN6056‐7‐F‐73 DVRN6056‐7‐F‐73 DRDNB16W‐7


Assembly Package Type SOT‐363 SOT‐363 SOT‐363 SOT‐26 SOT‐26 SOT‐26 SOT‐363
Assembly Package Size 2.15*2.1*1.0mm 2.15*2.1*1.0mm 2.15*2.1*1.0mm 3.0*2.8*1.1mm 3.0*2.8*1.1mm 3.0*2.8*1.1mm 2.15*2.1*1.0mm
Wafer Die Name(s) 6D006AC23C + 6A088U23C 6D006AC23C + 6A088U23C 6D006AC23C + 6A088U23C 6C081AC23CA + MMU5V6EBBT 6C081AC23CA + MMU5V6EBBT 6C081AC23CA + MMU5V6EBBT 6ICT063N136D23H + 5DD03DHJ


Wafer Die Size (W/L/Thickness) ‐ After Saw
6D006AC23C: 0.56*0.56*0.23mm; 


6A088U23C: 0.49*0.49*0.23mm


6D006AC23C: 0.56*0.56*0.23mm; 


6A088U23C: 0.49*0.49*0.23mm


6D006AC23C: 0.56*0.56*0.23mm; 


6A088U23C: 0.49*0.49*0.23mm


6C081AC23CA: 0.42*0.42*0.23mm;  


MMU5V6EBBT: 0.33*0.33*0.14mm


6C081AC23CA: 0.42*0.42*0.23mm;  


MMU5V6EBBT: 0.33*0.33*0.14mm


6C081AC23CA: 0.42*0.42*0.23mm;  


MMU5V6EBBT: 0.33*0.33*0.14mm


6ICT063N136D23H: 0.63*0.63*0.23mm; 


5DD03DHJ: 0.35*0.35*0.23mm


Wafer Die Process / Technology ARR ARR ARR ARR ARR ARR ARR
Wafer Wafer FAB/ Location Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama


Wafer Wafer Diameter 6" 6" 6" 6" 6" 6" 6ICT063N136D23H: 6"; 


Wafer Front Metal Type AlSiCu AlSiCu AlSiCu 6C081AC23CA: AlSiCu;   6C081AC23CA: AlSiCu;   6C081AC23CA: AlSiCu;   6ICT063N136D23H: AlSi; 


Wafer Front Metal Layer Number/ Thickness
6D006AC23C: 2.0um; 


6A088U23C: 2.0um


6D006AC23C: 2.0um; 


6A088U23C: 2.0um


6D006AC23C: 2.0um; 


6A088U23C: 2.0um


6C081AC23CA: 2.0um;  


MMU5V6EBBT: 2.5um


6C081AC23CA: 2.0um;  


MMU5V6EBBT: 2.5um


6C081AC23CA: 2.0um;  


MMU5V6EBBT: 2.5um


6ICT063N136D23H: 2.7um; 


5DD03DHJ: 2.5um


Wafer Number of Poly Layers none none none
6C081AC23CA: none;  


MMU5V6EBBT: 1


6C081AC23CA: none;  


MMU5V6EBBT: 1


6C081AC23CA: none;  


MMU5V6EBBT: 1


6ICT063N136D23H: 1; 


5DD03DHJ: 0


Wafer Back Metal Type (All Layers)
6D006AC23C: Au/AsAu; 


6A088U23C: Au


6D006AC23C: Au/AsAu; 


6A088U23C: Au


6D006AC23C: Au/AsAu; 


6A088U23C: Au


6C081AC23CA: Au/AsAu; 


MMU5V6EBBT: Au/AsAu


6C081AC23CA: Au/AsAu; 


MMU5V6EBBT: Au/AsAu


6C081AC23CA: Au/AsAu; 


 MMU5V6EBBT: Au/AsAu


6ICT063N136D23H: Au/AsAu; 


5DD03DHJ: Al/AsAu


Wafer Back Metal Thickness (All Layers)
6D006AC23C: 0.9 um; 


6A088U23C: 0.9um


6D006AC23C: 0.9 um; 


6A088U23C: 0.9um


6D006AC23C: 0.9 um; 


6A088U23C: 0.9um


6C081AC23CA: 0.9um;  


MMU5V6EBBT: 0.9um


6C081AC23CA: 0.9um;  


MMU5V6EBBT: 0.9um


6C081AC23CA: 0.9um;  


MMU5V6EBBT: 0.9um


6ICT063N136D23H: 0.9um; 


5DD03DHJ: 0.9um


Wafer Die Conforming Coating (Passivation)
6D006AC23C: SIN; 


6A088U23C: SIN


6D006AC23C: SIN; 


6A088U23C: SIN


6D006AC23C: SIN; 


6A088U23C: SIN


6C081AC23CA: SIN;  


MMU5V6EBBT: NSG


6C081AC23CA: SIN;  


MMU5V6EBBT: NSG


6C081AC23CA: SIN;  


MMU5V6EBBT: NSG


6ICT063N136D23H: SIN; 


5DD03DHJ: SIN


Wafer Die passivation thickness range
6D006AC23C: 8000A; 


6A088U23C: 8000A


6D006AC23C: 8000A; 


6A088U23C: 8000A


6D006AC23C: 8000A; 


6A088U23C: 8000A


6C081AC23CA: 8000A;  


MMU5V6EBBT: 3000A


6C081AC23CA: 8000A;  


MMU5V6EBBT: 3000A


6C081AC23CA: 8000A;  


MMU5V6EBBT: 3000A


6ICT063N136D23H: 9000A; 


5DD03DHJ: 8000A


Wafer No of masks Steps
6D006AC23C: 5; 


6A088U23C: 6


6D006AC23C: 5; 


6A088U23C: 6


6D006AC23C: 5; 


6A088U23C: 6


6C081AC23CA: 5;  


MMU5V6EBBT: 5


6C081AC23CA: 5;  


MMU5V6EBBT: 5


6C081AC23CA: 5;  


MMU5V6EBBT: 5


6ICT063N136D23H: 8; 


5DD03DHJ: 6
Assembly Die quantity per package (e.g. single or dual dies) 2  2  2  2  2  2  2 


Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC EUTECTIC Epoxy Epoxy Epoxy EUTECTIC
Assembly Bond Wire/Clip Bond Material/ Supplier  PdCu PdCu PdCu PdCu PdCu PdCu PdCu
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 4  4  4  3  3  3  3 
Assembly Glass Transistion Temp 120°C 120°C 120°C 120°C 120°C 120°C 120°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Cu plated Cu plated Cu plated Cu plated Cu plated Cu plated Cu plated
Assembly Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil
Assembly Leadframe Type SOT‐363 K SOT‐363 K SOT‐363 K TSOT23‐6 G Type TSOT23‐6 G Type TSOT23‐6 G Type SOT‐363 K
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 CDA194 CDA194 CDA194 Alloy 42
Assembly Lead Frame Manufacturer SDI SDI SDI SDI SDI SDI SDI
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 CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu
Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu
Product Max Junction Temp 150  150  150  150  150  150  150 
Product Max Thermal resistance Junc (amibent) 625°C/W 625°C/W 625°C/W 417°C/W 417°C/W 417°C/W 625°C/W
Product DataSheet ds41819 ds41819 ds41819 ds30556 ds30556  ds30556 ds30573


Product Qual Plan Number 20041604 20041604 20041604 20041604 20041604 20041604 20041604


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X pass X pass X pass X pass X pass X pass X pass
Soak 85C, 85% RH 168Hrs X pass X pass X pass X pass X pass X pass X pass
IR reflow 260C 3 cycles X pass X pass X pass X pass X pass X pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass X pass X pass X pass X pass X pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data 


Sheet (AC, DC)
0/25 3 wafer lots X pass X pass X pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data 


Sheet (AC, DC)
0/50 3 wafer lots X pass X pass X pass


168 Hrs 0/77 X pass X pass X pass X pass X pass X pass X pass
500 Hrs 0/77 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
500 Cycles 0/77 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


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass


8 uHAST
Ta=130ºC/85%RH, 96Hrs for release, 168, 240 Hrs for 


information; PER JESD22‐A118
96 Hrs 0/77 3 Assembly lots X pass X pass X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass


HAST
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22‐


A110
96 Hrs 0/77 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 (for BJT die) pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass
500 Hrs 0/77 X pass X pass X pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass
1000 Hrs 0/77 X pass X pass X pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass


2520 Cycles 0/77 X pass X pass X pass X pass X pass X pass X pass
7560 Cycles 0/77 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


168 Hrs 0/77 X pass X pass X pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass
500 Hrs 0/77 X pass X pass X pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass
1000 Hrs 0/77 X pass X pass X pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) pass X (for BJT die) 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
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 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 


Dimemsions (PD)
JESD22‐B100 Package Outline 0/30        1 Assembly lot X pass X pass X pass X pass X pass X pass X pass


20
RESISTANCE TO SOLDER 


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


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: Reflow Soldering ‐


Per IPC/JEDEC J‐STD‐020
3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X pass X pass X pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: One Reflow cycle; 


followed by cooldown; then Hand Soldering: 


Condition B, Immersion in molten solder 260oC


for 10 seconds (no preheat), no degradation of


electrical or mechanical parameters.


1 Reflow cycle + 1 Hand 


Soldering cycle / PER SPEC
0/5 1 Assembly lot 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


22
THERMAL RESISTANCE 


(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 Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X pass X pass X pass X pass X pass X pass


Summary: Yanming Li, 2/10/2021


Submitted By: Mark Li, 2/10/2021
Approved By: Frank Chen, 2/14/2021


Ta=150 +/‐ 2oC (or max rated junction temperature), 


80% Maximum VCEO; PER JESD22‐A108
3 wafer lots


3 Assembly lots


3 wafer lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


Temperature,


Humidity and


Bias (THB) ‐ For BJT


Load


(Operational)


Life ‐ For BJT


11


2


9


10


10


9


7


5 Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85oC, 85% R.H., 80% Maximum VCBO;                  


PER JESD22A‐101







Certificate of Design, Construction & Qualification


Description: Phenitec 1st Fab qual


Category Qual Device 1 ‐ Lot 1 Qual Device 1 ‐ Lot 2 Qual Device 1 ‐ Lot 3 Qual Device 2 Qual Device 3 Qual Device 4


Product Part Number NMSD200B01‐7 NMSD200B01‐7 NMSD200B01‐7 SDPB1K10NB‐7 DLPT05W‐7 DRDNB21D‐7


Assembly Package Type SOT‐363 SOT‐363 SOT‐363 SOT‐363 SOT‐323 SOT‐363


Assembly Package Size 2.15 x 2.1 x 1.0 mm 2.15 x 2.1 x 1.0 mm 2.15 x 2.1 x 1.0 mm 2.15 x 2.1 x 1.0 mm 2.15*2.1*1.0 2.15 x 2.1 x 1.0 mm


Wafer Die Name(s) 6PM906N1TP+ 6M30FFF15C 6PM906N1TP+ 6M30FFF15C 6PM906N1TP+ 6M30FFF15C 6ICT063N136D23H + 5DD03DHJ 5DD08DHJ*2 + 6RGP6V0FHD 6ICT036N237D23H+5DD03DHJ


Wafer Die Size (W/L/Thickness) ‐ After Saw
6PM906N1TP: 0.55*0.55*0.14mm


6M30FFF15C: 0.45*0.45*0.15 mm


6PM906N1TP: 0.55*0.55*0.14mm


6M30FFF15C: 0.45*0.45*0.15 mm


6PM906N1TP: 0.55*0.55*0.14mm


6M30FFF15C: 0.45*0.45*0.15 mm


6ICT063N136D23H: 0.63*0.63*0.23mm;


5DD03DHJ: 0.3580.35*0.23mm


5DD08DHJ:  0.28*0.28*0.23mm;


6RGP6V0FHD: 0.44*0.44*0.18mm


6ICT036N237D23H: 0.36*0.36*0.23mm;


5DD03DHJ: 0.35*0.35*0.23mm
Wafer Die Process / Technology MOS + SKY MOS + SKY MOS + SKY SWD + Transistor SWD + TVS SWD + Transistor


Wafer Wafer FAB/ Location Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama


Wafer Wafer Diameter 6 inch 6 inch 6 inch
6ICT063N136D23H: 6in ;


5DD03DHJ: 5in


5DD08DHJ: 5in; 


6RGP6V0FHD: 6in


6ICT036N237D23H: 6in ;


5DD03DHJ: 5in


Wafer Front Metal Type
6PM906N1TP: AlSi; 


6M30FFF15C: AlSiCu


6PM906N1TP: AlSi; 


6M30FFF15C: AlSiCu


6PM906N1TP: AlSi; 


6M30FFF15C: AlSiCu


6ICT063N136D23H: AlSi;


5DD03DHJ: AlSiCu


5DD08DHJ: AlSiCu; 


6RGP6V0FHD: AlSiCu


6ICT036N237D23H: AlSi;


5DD03DHJ: AlSiCu


Wafer Front Metal Layer Number/ Thickness
6PM906N1TP:3.5um    


6M30FFF15C: 4um


6PM906N1TP:3.5um    


6M30FFF15C: 4um


6PM906N1TP:3.5um    


6M30FFF15C: 4um


6ICT063N136D23H:  2um;


5DD03DHJ: 2.5um


5DD08DHJ: 2.5um; 


6RGP6V0FHD: 2.5um


6ICT036N237D23H:  2um;


5DD03DHJ: 2.5um


Wafer Number of Poly Layers none none none
6ICT036N237D23H: 1; 


5DD03DHJ: 0


5DD08DHJ: none; 


6RGP6V0FHD: none


6ICT036N237D23H:  1;


5DD03DHJ: 0


Wafer Back Metal Type (All Layers)
6PM906N1TP: Au; 


6M30FFF15C: Au


6PM906N1TP: Au; 


6M30FFF15C: Au


6PM906N1TP: Au; 


6M30FFF15C: Au


6ICT063N136D23H: Au/AsAu ;


5DD03DHJ: Au/AsAu


5DD08DHJ: Au/AsAu; 


6RGP6V0FHD: Au


6ICT036N237D23H: Au/AsAu ;


5DD03DHJ: Au/AsAu


Wafer Back Metal Thickness (All Layers)
6PM906N1TP: 1.2um      


6M30FFF15C: 0.9um


6PM906N1TP: 1.2um      


6M30FFF15C: 0.9um


6PM906N1TP: 1.2um      


6M30FFF15C: 0.9um


6ICT063N136D23H: 0.9um ;


5DD03DHJ: 0.9um


5DD08DHJ: 0.9um; 


6RGP6V0FHD: 0.9um


6ICT036N237D23H: 0.9um ;


5DD03DHJ: 0.9um


Wafer Die Conforming Coating (Passivation)
6PM906N1TP:SIN     


6M30FFF15C: SIN


6PM906N1TP:SIN     


6M30FFF15C: SIN


6PM906N1TP:SIN     


6M30FFF15C: SIN


6ICT063N136D23H: SIN;


5DD03DHJ: SIN


5DD08DHJ: SIN; 


6RGP6V0FHD: PSG


6ICT036N237D23H: SIN;


5DD03DHJ: SIN


Wafer Die passivation thickness range
6PM906N1TP:11000A     


6M30FFF15C: 500A


6PM906N1TP:11000A     


6M30FFF15C: 500A


6PM906N1TP:11000A     


6M30FFF15C: 500A


6ICT063N136D23H: 8000A;


5DD03DHJ: 8000A


5DD08DHJ: 8000A; 


6RGP6V0FHD: 5000A


6ICT036N237D23H: 8000A;


5DD03DHJ: 8000A


Wafer No of masks Steps
6PM906N1TP: 9     


6M30FFF15C: 3


6PM906N1TP: 9     


6M30FFF15C: 3


6PM906N1TP: 9     


6M30FFF15C: 3


6ICT063N136D23H: 8;


5DD03DHJ: 6


5DD08DHJ: 6; 


6RGP6V0FHD: 3


6ICT036N237D23H: 8;


5DD03DHJ: 6


Assembly Die quantity per package (e.g. single or dual dies) 2 2 2 2 3 4


Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC


Assembly Die Attach Material/ Supplier N/A N/A N/A N/A N/A N/A


Assembly Bond Wire/Clip Bond Material/ Supplier  Au Au Au Au Au Au


Assembly Bond Type (at Die) 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


Assembly No. of bond over active area 3 3 3 3 3 6


Assembly Glass Transistion Temp 130C 130C 130C 130C 160 130C


Assembly Terminal Finish (Plating) Material 100% Matte Tin 100% Matte Tin 100% Matte Tin 100% Matte Tin 100% Matte Tin 100% Matte Tin


Assembly Header plating (Die Land Area) Ag Ag Ag Ag Ag Ag


Assembly Wire Diameter 1.0 mil 1.0 mil 1.0 mil 1.0 mil 1.0mil 1.0 mil


Assembly Leadframe Type SOT‐363E SOT‐363E SOT‐363E SOT‐363E SOT‐323A SOT‐363E


Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42


Assembly Lead Frame Manufacturer PBE/MHT/VAST/XMYH/NBKQJihLin PBE/MHT/VAST/XMYH/NBKQJihLin PBE/MHT/VAST/XMYH/NBKQJihLin PBE/MHT/VAST/XMYH/NBKQJihLin SHE / ASM PBE/MHT/VAST/XMYH/NBKQJihLin


Assembly Molding Compound Type  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


Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes


Assembly Lead‐Free (Yes/No) Yes Yes Yes Yes Yes Yes


Assembly Assembly Site/ Location 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


Product Max Junction Temp 150 150 150 150 150°C 150


Product Max Thermal resistance Junc (amibent) 625°C/W  625°C/W  625°C/W  625°C/W  625°C/W  625°C/W 


Product DataSheet DS30911 DS30911 DS30911 DS30838 DS35592 DS30756


Product Qual Plan Number 20021101 20021101 20021101 20021101 20021101 20021101


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X pass X pass X pass X pass X pass X pass


Soak 85C, 85% RH 168Hrs X pass X pass X pass X pass X pass X pass


IR reflow 260C 3 cycles X pass X pass X pass X pass X pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass X pass X pass X pass X pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC 


& DC accross data sheet temperature range


Operating  Range, Per Data Sheet 


(AC, DC)
0/25 3 wafer lots 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


500 Hrs 0/77 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


168 Hrs 0/77 X pass X pass X pass


500 Hrs 0/77 X pass X pass X pass


1000 Hrs 0/77 X pass X pass X pass


168 Cycles 0/77 X pass X pass X pass X pass X pass X pass


500 Cycles 0/77 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


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of 


dissimilar metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X pass X pass X pass X pass X pass X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots 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


500 Hrs 0/77 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


2520 Cycles 0/77 X pass X pass X pass X pass N/A for TVS X pass


7560 Cycles 0/77 X pass X pass X pass X pass N/A for TVS X pass


15000 Cycles 0/77 X pass X pass X pass X pass N/A for TVS 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


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot 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


20
RESISTANCE TO SOLDER 


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


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


22
THERMAL RESISTANCE 


(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


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


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


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X pass X pass X pass X pass X pass


Summary: Devin Sun / Kylie Hwong 2/5/21


Submitted By: Kylie Hwong, 2/11/20


Approved By: Frank Chen, 2/14/2021


3 Assembly lots


3 wafer lots


3 wafer lots


3 wafer lots


3 wafer lots


All qualification parts submitted for 


testing


SMD only, 


for Test 


#7, 8, 9 & 


3 Assembly lots


ESD


MSL1   Pre‐conditioning


HTRB


HTGB (Gated Devices 


only)


IOL


TC


H3TRB


11


2


10


6


7


5


9 alt


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐


1 


MIL‐STD‐750 Method 1037  (Not required for 


TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse 


Bias. JESD22A‐101


Ta=150  or Max Tj, Vg=100%, PER JESD22 A‐108







Certificate of Design, Construction & Qualification


Description: Phenitec 1st Fab qual


Category Qual Device 1 Qual Device 1 Qual Device 2


Product Part Number


DVRN6056‐7‐F / 


DVRN6056‐7‐F‐73 (*) / 


DVRN6056‐7‐G


DVRN6056‐7‐F / 


DVRN6056‐7‐F‐73 (*) / 


DVRN6056‐7‐G


DVRN6056‐7‐F / 


DVRN6056‐7‐F‐73 / 


DVRN6056‐7‐G (*)
Assembly Package Type SOT‐26 SOT‐26 SOT‐26


Assembly Package Size 3.0 * 2.8 * 1.1 (mm) 3.0 * 2.8 * 1.1 (mm) 3.0 * 2.8 * 1.1 (mm)


Wafer Die Name(s) 6C081AC23CA + MMU5V6EBBT 6C081AC23CA + MMU5V6EBBT 6C081AC23CA + MMU5V6EBBT


Wafer Die Size (W/L/Thickness) ‐ After Saw
6C081AC23CA: 0.42*0.42*0.23 (mm);


MMU5V6EBBT: 0.33*0.33*0.14 (mm);


6C081AC23CA: 0.42*0.42*0.23 (mm);


MMU5V6EBBT: 0.33*0.33*0.14 (mm);


6C081AC23CA: 0.42*0.42*0.23 (mm);


MMU5V6EBBT: 0.33*0.33*0.14 (mm);


Wafer Die Process / Technology bipolar bipolar bipolar


Wafer Wafer FAB/ Location Phenitec/Okayama Phenitec/Okayama Phenitec/Okayama


Wafer Wafer Diameter 6" 6" 6"


Wafer Front Metal Type
6C081AC23CA: AlSiCu;  


MMU5V6EBBT: TiAl/AlSiCu


6C081AC23CA: AlSiCu;  


MMU5V6EBBT: TiAl/AlSiCu


6C081AC23CA: AlSiCu;  


MMU5V6EBBT: TiAl/AlSiCu


Wafer Front Metal Layer Number/ Thickness
6C081AC23CA: 2um;  


MMU5V6EBBT: 2.5um


6C081AC23CA: 2um;  


MMU5V6EBBT: 2.5um


6C081AC23CA: 2um;  


MMU5V6EBBT: 2.5um


Wafer Number of Poly Layers
6C081AC23CA: none;  


MMU5V6EBBT: 1


6C081AC23CA: none;  


MMU5V6EBBT: 1


6C081AC23CA: none;  


MMU5V6EBBT: 1


Wafer Back Metal Type (All Layers)
6C081AC23CA: Au/AsAu; 


MMU5V6EBBT: Au/AsAu


6C081AC23CA: Au/AsAu; 


MMU5V6EBBT: Au/AsAu


6C081AC23CA: Au/AsAu; 


MMU5V6EBBT: Au/AsAu


Wafer Back Metal Thickness (All Layers)
6C081AC23CA: 0.9um;


MMU5V6EBBT: 0.9um


6C081AC23CA: 0.9um;


MMU5V6EBBT: 0.9um


6C081AC23CA: 0.9um;


MMU5V6EBBT: 0.9um


Wafer Die Conforming Coating (Passivation)
6C081AC23CA: SIN;


MMU5V6EBBT: NSG


6C081AC23CA: SIN;


MMU5V6EBBT: NSG


6C081AC23CA: SIN;


MMU5V6EBBT: NSG


Wafer Die passivation thickness range
6C081AC23CA: 8000A;


MMU5V6EBBT: 3000A


6C081AC23CA: 8000A;


MMU5V6EBBT: 3000A


6C081AC23CA: 8000A;


MMU5V6EBBT: 3000A


Wafer No of masks Steps
6C081AC23CA: 5;


MMU5V6EBBT: 5


6C081AC23CA: 5;


MMU5V6EBBT: 5


6C081AC23CA: 5;


MMU5V6EBBT: 5
Assembly Die quantity per package (e.g. single or dual dies) 2 2 2


Assembly Die Attach Method (DB Epoxy/Solder Type) Epoxy Epoxy Epoxy


Assembly Die Attach Material/ Supplier 9005SP/QMI519 9005SP/QMI519 9005SP/QMI519


Assembly Bond Wire/Clip Bond Material/ Supplier  Au Au Au


Assembly Bond Type (at Die) Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic


Assembly Bond Type (at LF) Thermo‐Ultrasonic Thermo‐Ultrasonic Thermo‐Ultrasonic


Assembly No. of bond over active area 3 3 3


Assembly Glass Transistion Temp 110C 110C 110C


Assembly Terminal Finish (Plating) Material Matte Tin Finished Matte Tin Finished Matte Tin Finished


Assembly Header plating (Die Land Area) Cu Cu Cu


Assembly Wire Diameter 1.0 mil 1.0 mil 1.0 mil


Assembly Leadframe Type SOT26G SOT26G SOT26G


Assembly Leadframe Material Cu Cu Cu


Assembly Lead Frame Manufacturer MHT/PBE/JYKQ/ASM/VAST MHT/PBE/JYKQ/ASM/VAST MHT/PBE/JYKQ/ASM/VAST


Assembly Molding Compound Type  CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3 CEL‐1700HF40SK‐D3


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 SAT/Shanghai SAT/Shanghai SAT/Shanghai


Assembly Test Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai


Product Max Junction Temp 150C 150C 150C


Product Max Thermal resistance Junc (amibent) 417 C/W 417 C/W 417 C/W


Product DataSheet DS30556 DS30556 DS30556


Product Qual Plan Number 20022402 20022402 20022402


Reliability and Characterization Testing


# in 


AEC‐


Q101 


(D)


Test  Test Conditions Duration / Limits


Accept on 


# Failed/ 


Sample 


Size per Lot


# of Lots X = Test Needed
Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail
X = Test Needed


Results 


Pass/Fail


Bake 125C 24 Hrs X pass X pass X pass


Soak 85C, 85% RH 168Hrs X pass X pass X pass


IR reflow 260C 3 cycles X pass X pass X pass


3 EXTERNAL VISUAL (EV) MIL‐STD‐750 METHOD 2071 PER SPEC X pass X pass X pass


4
PARAMETRIC 


VERIFICATION (PV)


Test all parameters per Data Sheet inlcuding AC & DC 


accross data sheet temperature range


Operating  Range, Per Data 


Sheet (AC, DC)
0/50 3 wafer lots X pass X pass X pass


168 Hrs 0/77 X pass X pass X pass


500 Hrs 0/77 X pass X pass X pass


1000 Hrs 0/77 X pass X pass X pass


168 Cycles 0/77 X pass X pass X pass


500 Cycles 0/77 X pass X pass X pass


1000 Cycles 0/77 X pass X pass X pass


7b Wire Bond Integrity
MIL‐STD‐750, Method 2037 (For bonding of dissimilar 


metals, eg: Au/Al)
500 Hrs 0/5 3 Assembly lots X pass X pass X pass


8 uHAST
Ta=130ºC/85%RH, 96Hrs for release, 168, 240 Hrs for 


information; PER JESD22‐A118
96 Hrs 0/77 3 Assembly lots X pass X pass X pass


8 (alt) PCT/AC 
Ta=121  15PSIG  100%RH; PER JESD22‐


A102
96 Hrs 0/77 3 Assembly lots X pass X pass X pass


168 Hrs 0/77 X pass X pass X pass


500 Hrs 0/77 X pass X pass X pass


1000 Hrs 0/77 X pass X pass X pass


2520 Cycles 0/77 X pass X pass X pass


7560 Cycles 0/77 X pass X pass X pass


15000 Cycles 0/77 X pass X pass X pass


168 Hrs 0/77 X pass X pass X pass


500 Hrs 0/77 X pass X pass X pass


1000 Hrs 0/77 X pass X pass X pass


HBM         (AEC‐Q101‐001) PER DATA SHEET 0/30 1 wafer lot X pass X pass X pass


CDM         (AEC‐Q101‐005) PER DATA SHEET 0/30 1 wafer lot X pass X pass X pass


12 DPA AEC Q101‐004 SEC. 4 0/2 1 Assembly lot X pass X pass X pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: Reflow Soldering ‐


Per IPC/JEDEC J‐STD‐020
3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X pass X pass X pass


20
RESISTANCE TO SOLDER 


HEAT (RSH)


Surface Mount Devices only: One Reflow cycle; 


followed by cooldown; then Hand Soldering: 


Condition B, Immersion in molten solder 260oC


for 10 seconds (no preheat), no degradation of


electrical or mechanical parameters.


1 Reflow cycle + 1 Hand 


Soldering cycle / PER SPEC
0/5 1 Assembly lot 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


22
THERMAL RESISTANCE 


(TR)
JESD 24‐3, 24‐4, 24‐6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot 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


24 BOND SHEAR AEC‐Q101‐003 Cpk>1.66 0/ min of 5 1 Assembly lot X pass X pass X pass


25 Die Shear MIL‐STD‐750 (2017) Cpk>1.66 0/5 1 Assembly lot X pass X pass X pass


Summary: Devin Sun / Kylie Hwong, 1/26/21


Submitted By: Kylie Hwong, 2/24/20


Approved By: Frank Chen, 2/10/2021


Ta=150  or Max Tj, Vd=100%, PER MIL‐STD‐750‐1 


MIL‐STD‐750 Method 1037  (Not required for TVS)


Ta=‐55C to 150C or Max Tj, PER JESD22A‐104


Ta=85ºC, 85% RH, with 80% Maximum Reverse Bias. 


JESD22A‐101


11


2
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10


7


5


9 alt


ESD


MSL1   Pre‐conditioning


HTRB


IOL


TC


H3TRB


Load


(Operational)


Life ‐ For BJT


3 wafer lots**


All qualification parts submitted for 


testing


SMD only, 


for Test #7, 


8, 9 & 10


3 Assembly lots


Ta=150 +/‐ 2oC (or max rated junction temperature), 


80% Maximum VCEO; PER JESD22‐A108
3 wafer lots


3 Assembly lots


3 wafer lots


3 wafer lots









