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DATE: 12" November, 2021
PCN #: 2553

PCN Title:  Qualification of Internal "Diodes Technology (Cheng Du) Company
Limited" (CAT) as Additional Assembly & Test Site with Standardization of
Assembly Bill of Materials at CAT for Select Discrete Products

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 and for any sample requests.

The changes announced in this PCN will not be implemented earlier than 90
days from the notification date stated in the attached PCN form.

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-2553 REV 1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
12" November, 2021 12" February, 2022 Discrete Additional Assembly & Test Site 2553
Semiconductors / Assembly Bill of Materials
TITLE

Qualification of Internal "Diodes Technology (Cheng Du) Company Limited" (CAT) as Additional Assembly & Test (A/T) Site with
Standardization of Assembly Bill of Materials at CAT for Select Discrete Products

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified internal "Diodes
Technology (Cheng Du) Company Limited" (CAT) located in Chengdu, China as an additional Assembly and Test (A/T) site for
discrete products listed in tables below. Select products are also subject to standardization of assembly bill of materials including
mold compound, die attach and lead frame at CAT.

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

IMPACT

Continuity of Supply. There will be no change to Form, Fit or Function of products affected, unless specifically indicated, (i.e.
some packages will have top marking changes as outlined in Table 3 below). No change in datasheet electrical parameters and
product performance.

PRODUCTS AFFECTED

Please see the attached part lists and top marking changes in following tables:

Table 1 — Add CAT as A/T site.

Table 2 — Add CAT as A/T site with standardization of assembly bill of materials at CAT
Table 3 — Marking Code Format Change for affected packages

WEB LINKS
Manufacturer’s Notice: https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/
For More Information Contact: https://www.diodes.com/about/contact-us/contact-sales/
Data Sheet: https://www.diodes.com/catalog/

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.
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Table 1 - Add CAT as A/T site

BC847A-13-F*

DGDO0280WT-7

DMN2990UFZ-7B**

DMN31D5UFO-7B**

DMP22D5UFO-7B**

SD12-7*

DESD1LIN2WS-7*

DGDO0281WT-7

DMN2991UFO-7B**

DMN31D5UFZ-7B**

DMP32D9UFO-7B**

DESD2CAN2SO-7*

DMN2990UFO-7B**

DMN2991UFZ-7B*

DMP22D4UFO-7B**

DMP32DOUFZ-7B**

Table 2 - Add CAT as A/T Site with standardization of assembly bill of materials at CAT

DESDASV3L-7* DMP4015SPS-13 DXT13003DG-13* SM12-7*

Note: “*” Change bond wire from Cu to PdCu at CAT
Note: “**” Change bond wire from Au to PdCu at CAT

Table 3: Marking Code Format Change —

SOT-23
SAT (Diodes Internal Assembly & Test site Shanghai, China)

CAT (Diodes Internal Assembly & Test Site Chengdu, China)
Add bar “-" above Year D/C for CAT site
Marking format example

[1 [1

Marking format example

ABC £ ABC =
LI LI L L

SSOT-23
SAT (Diodes Internal Assembly & Test site Shanghai, China)

CAT (Diodes Internal Assembly & Test Site Chengdu, China)
Add bar “-" above Year D/C for CAT site
Marking format example

[1 [1

ABC £ ABC

Marking format example

=
1>

L L L L

SOT-223
SAT (Diodes Internal Assembly & Test site Shanghai, China)

CAT (Diodes Internal Assembly & Test Site Chengdu, China)
Add bar “-" above Year D/C for CAT site
Marking format example

Marking format example

— 1
i yww Ji yww
ABCD ABCD

00 O HREEE
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SOD-323

SAT (Diodes Internal AT site Shanghai, China)

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

Marking format example

Marking format example

IAB

|KB

TSOT23-5

SAT (Diodes Internal Assembly & Test site Shanghai, China)

CAT (Diodes Internal Assembly & Test Site Chengdu, China)
Add bar “-" above Year D/C for CAT site

Marking format example

Marking format example

[ [] ]

=
_KaB £

U U

[1 1 ]

KAB |
L]

00

DFNO0604H4-3 / DFN0606H4-3

SAT (Diodes Internal Assembly & Test site Shanghai, China)

CAT (Diodes Internal Assembly & Test Site Chengdu, China)
Add bar “-"above first character for CAT site

Marking format example

Marking format example

AB | AB=Product Type Marking Code

Top View

AB=Product Type Marking Code

>
w

Top View

PowerDI3333-8L / PowerDI3333D-8

SAT (Diodes Internal AT site Shanghai, China)

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

Marking format example

Marking format example

ABC

:

ABC
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PowerDI5060-

8L

SAT (Diodes Internal Assembly & Test site Shanghai, China) CAT (Diodes Internal Assembly & Test Site Chengdu, China)

Add bar “-" above Year D/C for CAT site

Marking format example

Marking format example

| I s I s N s |

1 1 | — | —
B
i i [ i ]
ABCDEFG ABCDEFG

0 vyyww 0 www |

™ L ]
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Certificate of Design, Construction & Qualification

Description: Qualification of JKFab die X60N65BC, JX32N40CC, JX32N40BC, JX32N40DC

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 2.9x1.3x1.0 mm 2.9x1.3x1.0 mm 2.9x1.3x1.0 mm 2.9x1.3x1.0 mm 2.9x1.3x1.0 mm 2.9x1.3x1.0 mm 2.9x1.3x1.0 mm
Wafer Die Name(s) JX60N40BC JX32N65CC JX32N65BC JX32N45DF 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 Back Metal Type (All Layers) Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au TiAu Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au
Wafer Back Metal Thickness (All Layers) 250/250/5100A 250/250/5100A 250/250/5100A 500/5000A 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 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 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 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 Quwn Number 20100201 20100201 20100201 20100201 20022_802 20022_802 20022_802
Reliability and Characterization Testing
#in Accept on
:: : 1- Test Test Conditions Duration / Limits ”s:-:l:;‘e / # of Lots X = Test Needed PRa e:s‘/l:::" X = Test Needed PRa e:s‘/l:::" X = Test Needed PRa esss‘/"Ftasil X = Test Needed PRa esss‘/"Ftasil X = Test Needed PRa e:sl/l:::il X = Test Needed PRa e:sl/l:::il X = Test Needed PRa e:s‘/l:::"
(D) Size per Lot
Bake 125C 24 Hrs SMD only, X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X+QBS1,23 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,23 PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles 8,9&10 X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X+QBS 1,23 PASS X+QBS 1,23 PASS X+QBS 1,23 PASS X+QBS 1,23 PASS X PASS X PASS X PASS
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Operating Range, Per Data Sheet 0/25 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
168 Hrs 0/77 X+QBS1,23 PASS X+QBS1,23 PASS X+QBS1,23 PASS X+QBS1,23 PASS X PASS X PASS X PASS
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
1000 Hrs 0/77 X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
168 Cycles 0/77 X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X+QBS1,23 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,23 PASS X PASS X PASS X PASS
1000 Cycles 0/77 X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
7b Wire Bond Integrity MIL-STD-750, Method 2037 (For bonding of dissimilar 500 Hrs o/s 3 Assembly lots X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121°C 15PSIG :P:Z%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
9 HAST Ta=130C, 85%RH 33.3 /’:i'foso% Bias; PER JESD22- 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 X+QBS1,2,3 PASS X PASS X PASS X PASS
2520 Cycles 0/77 X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X+QBS1,23 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,23 PASS X PASS X PASS X PASS
15000 Cycles 0/77 X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
11 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS PASS X PASS PASS
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS PASS X PASS PASS
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X+QBS1,23 PASS X+QBS1,23 PASS X+QBS1,23 PASS X+QBS1,23 PASS X PASS X PASS X PASS
13 gai;k:izz:‘f(';;') JESD22-B100 Package Outline 0/30 1 Assembly lot X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
20 RESISTﬁ’:Z_IE (TR(;:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X+QBS 1,23 PASS X+QBS 1,23 PASS X+QBS 1,23 PASS X+QBS 1,23 PASS X PASS X PASS X PASS
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
22 THERMAL{_’::)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS X PASS X PASS X PASS X PASS 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+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X+QBS1,23 PASS X+QBS1,23 PASS X+QBS1,23 PASS X+QBS1,23 PASS X PASS X PASS X PASS
25 Die Shﬁr MIL-STD-750 (2017) Cpk>1.66 0/5 1 Aﬁmblv lot X + Q_BS 28 PASS X + Q_BS 28 PASS X + Q_BS 28 PASS X + Q_BS 28 PASS X PASS X PASS X PASS
Summary: Jon Stocker

Submitted By:
Approved By:

Frank Chen, 5/3/2021






Certificate of Design, Construction & Qualification

Description: Qualification of JKFab Discrete PNP BIT process

Category Qual Device 1 - Lot 1 Qual Device 1- Lot 2 Qual Device 1- Lot 3 Qual Device 2 - Lot 1 Qual Device 3 - Lot 1
Product Part Number MMBT3906-7-F MMBT3906-7-F MMBT3906-7-F MMBT2907AT-7-F BC356BW-7-F
‘Assembly Package Type soT23 soT23 soT23 S0T523 s0T323
Assembly Package Size 2.9%1.3x L.Omm 2.9%1.3x .0 mm 2.9%1.3x .0 mm 16x0.8x0.75 2.15x13x 10
Wafer Die Name(s) X45P40BC X45P40BC X45P40BC IX61P60BC IX65PE5CC
Wafer Die Size (W/L/Thickness) - After Saw 0.284 % 0.284%0.203 mm 0.284 % 0.284%0.203 mm 0.284 % 0.284%0.203 mm 0350 0.350 x0.203 mm 0.290 % 0.290 X 0.203 mm
Wafer Die Process / Technology PNP PNP PNP PNP PNP
Wafer Wafer FAB/ Location 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
Wafer Front Metal Type Alsicu Alsicu Alsicu Alsicu Alsicu
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um
Wafer Back Metal Type (Al Layers) 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
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
Wafer No of masks Steps 6 6 6 6 6
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 PdCu PdCu PdCu PdCu PdCu
Assembly Bond Type (at Die] Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
‘Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly No. of bond over active area 2 2 2 2 2
Assembly Glass Transistion Temp 158°C 158°C 158°C 125°C 110°C
Assembly Terminal Finish (Plating) Material 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
Assembly Wire Diameter L.omil L.omil L.omil L.omil L.omil
Assembly Leadframe Type S0T-23C S0T-23C S0T-23C SOT-523 A S0T-323 1
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
‘Assembly Molding Compound Type GRG40HV-LL GRG40HV-LL GRG40HV-LL CEL-1700HF405K-D3 CEL-1702HF9SK(M2)
Assembly Mold Compound Material Manufacturer HENKEL HENKEL HENKEL Hitachi Hitachi
Assembly Green Compound (Ves/No) Yes Yes Yes Yes Yes
‘Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assembly ‘Assembly Site/ Location cAT cAT cAT cAT cAT
Assembly Test Site/ Location cAT cAT cAT cAT cAT
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 203°C/W 203°C/W 203°C/W 833°C/W 625°C/W
Product Datasheet 0530059 0530059 0530059 0530269 0530251
Product Qual Plan Number 20100203 20100203 20100203 20100203 20100203
Reliability and Characterization Testing
#in Accept on #
AEC- Failed/ Results Results Results Results Results
Test Test Conditi Duration / Limit #0f L X =Test N X =Test N X =Test N
Q101 e EStCRdion Eaten/Jnits Sample Size oo cecet e Pass/Fail Gosieatt] Pass/Fail eecee e Pass/Fail Pass/Fail Pass/Fail
(D] per Lot
Bake 125C 24 s X Pass X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs SMD only, X Pass X Pass X Pass X Pass X Pass
2 MSL1 Pre-conditioning IR reflow 260C 3 cycles for Test #7, 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
CSAM d post MSL per JECEC J-STD-020
pre and pos per 22 pcs 8,9&10 X Pass X Pass X Pass X Pass X Pass
AT qualtficati ts submitted f
3 |ExTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC quatiica °’:ep:i'";5“ mittedfor X Pass X Pass X Pass X Pass X Pass
T — -
A PARAMETRIC Test all parameters per Data Sheet inicuding AC & DC | Operating Range, Per Data Sheet or2s S water ots N oo N bres N bres N oo N o
VERIFICATION (PV) accross data sheet temperature range (Ac, DC)
168 Hrs /77 X Pass X Pass X Pass X Pass X Pass
HTRB-1x Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass X Pass X Pass
Post-1x HTRB for inftial qual of new die/package or
s | 1:;{:}? €155~ | tamily/technology ((required to qualify Cu/coated Cu wire post 1000 Hrs o1 3 wafer lots X pass X Pass X Pass X Pass X Pass
for i
—150° T, Vd=100%" I-5TD-750-
HTRB-2x Ta=150°C or Max Tj, Vd=100%?, PER MIL-STD-750-1 2000 Hrs 0/76 3 wafer lots X Pass X Pass X Pass X Pass X Pass
(required to qualify Cu/coated Cu wire for Automotive
- - . ) -
Post-2x HTRB Cross Post-2x HTRB for initial qual of new die/package or post 2000 Hrs o/ 3 wafer lots X Pass X Pass X Pass X Pass X Pass
section family/technology
168 Cycles /77 X Pass X Pass X Pass X Pass X Pass
TC-1x Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles Yii 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
1000 Cycles /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 post 1000 Cycles 0722 or 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
; wire for Automotive marked 11
Post-1x TC Ball + :
° Post-1x TC (Max 30 wires/balls) post 1000 Cycles /3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-1x TC Ball Shear Post-1x TC (Max 30 wires/balls post 1000 Cycles /3 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
X Fnew di
Post-1x TC Cross-section Post-Lx TC forinitial qual of new die/package or post 1000 Cycles 0/1 3 Assembly lots X pass X Pass X Pass X Pass X Pass
family/technology
<5 £ : ——
7b Wire Bond Integrity | - 510750, Method 2037 (For bonding of dissimilar 500 Hrs o/s 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
metals, eg: Au/Al)
T R -
8 (alt) PCT/AC Ta=121°C15PSIG :;’OOZARH‘ PER JESD22 96 Hrs o/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
= " B0% s :
HAST-1x Ta=130C, 85%RH 33'3;’?1308“ Blas; PER JESD22 96 Hrs o/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 post 96 Hrs 0722 or 3 wafer lots X Pass X Pass X Pass X Pass X Pass
wire for Automotive); can skip if performing to 2x marked 11
Post-1x HAST Ball + Post-1x HAST (Max 30 wires/balls) post 96 Hrs /3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-1x HAST Ball Shear Post-1x HAST (Max 30 wires/balls) post 96 Hrs /3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Post-1x HAST Cross PoSt-Lx HAST for initial qual of new die/package or post 96 Hrs o -+ water lots N s N s N s N s N s
section family/technology
9 Ta=130C, 85%RH 33.3 psia 80% Bias; PERJESDIZ-
HAST-2x A110 (required to qualify Cu/coated Cu wire for 192 Hrs 0/70 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Automotive)
Post-2x HAST Csam | CAM Post-2X stress (required to qualify Cu/coated Cu post 192 Hrs 0722 or 3 wafer lots X Pass X Pass X Pass X Pass X Pass
wire for Automotive marked 11
Post-2x HAST Ball + Post-2x HAST (Max 30 wires/balls) post 192 Hrs /3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-2x HAST Ball Shear Post-2x HAST (Max 30 wires/balls) post 192 Hrs /3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Post-2x HAST Cross Post-2x HAST for inital qual of new die/package or post 192 Hrs o -+ water lots N b N s N s N s N s
section family/technology
Ta=85°C; RH = 85%; 80% [+ve] VRWM Max for Bi- 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
H3TRB-1x Directional TVS after Precon 3 wafer lots
JESD22A-101 500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
Ta=85°C; RH = 85%; 80% [-ve] VRWM Max for Bi- 668 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
H3TRB-1x Directional TVS after Precon 3 wafer lots
JESD22A-101 1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
Ta=859C, 8% RH, with 80% Reverse Bins. 168 Hrs /77 X Pass X Pass X Pass X Pass X Pass
H3TRB-1x JESD22A-101 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass X Pass X Pass
Post-1x H3TRB Csam | CSAM POSt-iX stress (required to qualify Cu/coated Cu post 1000 Hrs 0722 or 3 wafer lots X Pass X Pass X Pass X Pass X Pass
wire for Automotive); can skip if performing to 2x marked 11
Post- i
ost-Lx HITRB Ball + Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs /3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
93t 1post1x H3TRB Ball Shear Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs /3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
T - ST TEear -
Post-1x H3TR Cross Post-1x H3TRE for nital qual of new die/package o post 1000 Hrs o -+ water s N bres N ores N rres N oo N ores
section family/technology
Ta=852C, 85% RH, with 80% Maximum Reverse Bias.
H3TRB-2x JESD22A-101 (required to qualify Cu/coated Cu wire for 2000 Hrs 0/70 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Automotive)
Post-2x H3TRB Csam | CSAM POst-2X stress (required to qualify Cu/coated Cu post 2000 Hrs 0722 or 3 wafer lots X Pass X Pass X Pass X Pass X Pass
wire for Automotive marked 11
Post- i
0st-2x H3TRB Ball + Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-2x H3TRB Ball Shear Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs /3 3 wafer lots X Pass X Pass X Pass X Pass X Pass
S - S T -
Post-2x H3TR Cross Post-2x H3TRE for nital qual of new die/package o post 2000 Hrs o -+ water ots N bres N oo N bres " ores N oo
section family/technology
2520 Cycles /77 X Pass X Pass X Pass X Pass X Pass
10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles Yii 3 wafer lots X Pass X Pass X Pass X Pass X Pass
10 15000 Cycles /77 X Pass X Pass X Pass X Pass X Pass
10L-2x MIL-STD-750 Method 1037 (Not required for TVS) 30000 Cycles 0/77 3 wafer lots X pass X Pass X Pass X Pass X Pass
(required to qualify Cu/coated Cu wire for Automotive
HBM __ (AEC-Q101-001) PER DATA SHEET /30 Twafer lot X Pass X Pass X Pass X Pass X Pass
1 ESD CDM___(AEC-Q101-005) PER DATA SHEET /30 Twafer lot X Pass X Pass X Pass X Pass X Pass
MM ____(AEC-Q101-002) PER DATA SHEET /30 Twafer lot X Pass X Pass X Pass X Pass X Pass
2 DPA AEC Q101004 SEC. 4 o2 T Assembly lot X Pass X Pass X Pass X Pass X Pass
5 - SSemey
13 ackage Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass
Dimemsions (PD)
I
20 |FE ST:EE;E g:;JLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass
T
2 THERMA"'TR:'S'S ANCE 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-B1168) Cpk>1.66 0/ min of 5 T Assembly lot X Pass X Pass X Pass X Pass X Pass
2 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 MILSTD-750 2017) Cplo1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass
Summary: Jon Stocker

Submitted By:
Approved By:

Jon Stocker
Frank Chen, 3/3/2021






Certificate of Design, Construction & Qualification

Description: Qualification of DFN0606 & DFN0604 at CAT

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
Product Part Number DVIN2990UFZ-78-55 DVIN2990UFZ-78-55 DVIN2990UFZ-78-55 DMN2990UFO-7B-55 DMN2990UFO-7B-55 DMIN2990UFO-78-55 DMN2991UFZ-78, DMN2991UFZ-78, DMN2991UFZ-78, DMN31D5UFZ-78
‘Assembly Package Type DFN0GO6HA-3 DFN0GO6HA-3 DFNOGO6HA-3 X2-DFN0604-3 X2-DFN0604-3 X2-DFN0604-3 DFN0GO6HA-3 DFN0GO6HA-3 DFNOGO6HA-3 DFNOGO6HA-3
‘Assembly Package Size 0.62%0.62*0.4 0.62%0.62*0.4 0.62"0.62%0.4 0.6070.40%0.40 0.6070.40*0.40 0.6070.40%0.40 0.6270.62%0.4 0.62"0.62%0.4 0.62"0.62%0.4 0.62%0.62+0.39
Wafer Die Name(s) ON149R2 ON149R2 ON149R2 ON149R2 ON149R2 ON149R2 DF37N20AE DF37N20AE DF37N20AE DF37N30AE
Wafer Die Size (W/L/Thickness) - After Saw 0.23*0.23%0.100 0.2370.23%0.100 0.2370.23%0.100 0.2370.23%0.105 0.2370.23%0.105 0.23%0.23%0.105 0.23%0.23%0.105 0.23%0.23%0.105 0.23%0.23%0.105 0.23%0.23%0.105
Wafer Die Process / Technology 0.25um Trench MOSFET 0.25um Trench MOSFET 0.25um Trench MOSFET Trench MOS Trench MOS Trench MOS Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET
Wafer Wafer FAB/ Location HHGRACE HHGRACE HHGRACE Hhgrace Hhgrace Hhgrace SFAB-2/SH SFAB-2/SH SFAB-2/SH SFAB-2/SH
Wafer Wafer Diameter g g g 8" 8" 8" 8inch 8inch 8inch 8inch
Wafer Front Metal Type Alcu Alcu Alcu Alcu Alcu Alcu Alcu AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 4um 4um 4um 1/4um 1/4um 1/4um 1/4um 1/4um 1/4um 4um
Wafer Number of Poly Layers 2 2 2 2 2 2 2 2 2 2
Wafer Back Metal Type (All Layers) TiAu TiAu TiAu TiAu TiAu TiAu TiAu TiAu TiAu TiAu
Wafer Back Metal Thickness (All Layers, 0.5/5KA 0.5/5KA 0.5/5KA 0.5/5KA 0.5/5KA 0.5/5KA 0.5/5KA 0.5/5KA 0.5/5KA 0.5/5KA
Wafer Die Conforming Coating (Passivation PE-SION PE-SION PE-SION PE-SION PE-SION PE-SION Oxide Oxide Oxide Oxide
Wafer Die passivation thickness range 10000A 10000A 10000A 10000A 10000A 10000A TEOS 3K+SIN 7K TEOS 3K+SIN 7K TEOS 3K+SIN 7K TEOS 3K+SIN 7K
Wafer No of masks Steps 7 7 7 7 7 7 7 7 7 7
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1 1 1 1
‘Assembly Die Attach Method (DB Epoxy/Solder Type, Epoxy Epoxy Epoxy Eutectic Eutectic Eutectic EPOXY EPOXY EPOXY Epoxy
‘Assembly Die Attach Material/ Suppliet Qmi519 Qmi519 QMI519 NA NA NA QMIs19 QMIs19 QMIs19 QMIs19
‘Assembly Bond Wire/Clip Bond Material/ Supplier PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu
‘Assembly Bond Type (at Die] Thermo sonic Thermo sonic Thermo sonic Thermal Sonic Thermal Sonic Thermal Sonic Thermo sonic Thermo sonic Thermo sonic Thermal sonic
‘Assembly Bond Type (at LF) Thermo sonic Thermo sonic Thermo sonic Thermal Sonic Thermal Sonic Thermal Sonic Thermo sonic Thermo sonic Thermo sonic Thermal sonic
) Gate: 1 wire Gate: 1 wire Gate: Lwire Gate: Lwire Gate: Lwire Gate: Lwire Gate: L wire
Assembly No. of bond over active area 2 2 2 " "
Source: 1 wire Source: 1 wire Source: 1 wire Source: 1 wire Source: 1 wire Source: 1 wire Source: 1 wire
‘Assembly Glass Transistion Temg 135°C 135°C 135°C 135°C 135°C 135°C 135°C 135°C 135°C 135°C
‘Assembly Terminal Finish (Plating) Materia NiPdAU NiPdAU NiPdAU Pursn Pursn Pursn PPF Plate PPF Plate PPF Plate PPF
‘Assembly Header plating (Die Land Area, NiPdAU NiPdAU NiPdAU Plating Ag Plating Ag Plating Ag PPF Plate PPF Plate PPF Plate PPF
‘Assembly Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
‘Assembly Leadframe Type SLPOG06P3 SLPOG06P3 SLPO606P3 SLP0604P3-C SLP0604P3-C SLP0604P3-C SLPOG06P3 SLPOG06P3 SLPOG06P3 SLP0606P3
‘Assembly Leadframe Material EFTEC6AT EFTEC6AT EFTEC6AT EFTEC6AT EFTEC6AT EFTEC6AT EFTEC6AT EFTEC6AT EFTEC6AT EFTEC6AT
‘Assembly Molding Compound Type EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD
‘Assembly Mold Compound Material Manufacturer SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO Sumitomo
‘Assembly Green Compound (Yes/No) YES YES VES Ves Ves 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 cAT CAT cAT cAT CAT CAT CAT CAT CAT
‘Assembly Test Site/ Location CAT CAT AT CAT CAT AT AT AT AT AT
Product MaxJunction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent 202 °C/W 202 °C/W 402°C/W 150 /W 150 /W 150 /W 148°C/W 148°C/W 148°C/W 318°C/W
Product Datasheet DMN2990UFZ DMN2990UFZ DVIN2990UFZ D539088 D539088 539088 DS41114 DS41114 DS41114 D536843
Product Qual Plan Number 21012006 21012006 21012006 21012006 21012006 21012006 21012006 21012006 21012006 21012006
Reliability and Characterization Testing
#in Accept on
(’:f;; Test Test Conditions Duration / Limits si::;"s/iu #of Lots X = Test Needed P'::;‘:ﬂ X = Test Needed P'::;‘:ﬂ X = Test Needed P'::‘;':" QBS Test Completed P'::‘;':" QBS Test Completed P'::;‘:ﬂ QBS Test Completed P'::;‘:ﬂ QBS Test Completed P'::;‘::ﬂ QBS Test Completed P'::;‘:ﬂ QBS Test Completed P'::;‘:ﬂ QBS Test Completed P'::;‘:ﬂ
(D) per Lot
Bake 125C 24 s SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH. 168Hrs for Test #7, 3 Assembly lots X Pass. X Pass. X Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 8,9810 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Al qualification parts submitted for
3 [EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC eting X pass X pass X Pass X pass X Pass X Pass X Pass X Pass X Pass X Pass
. PARAMETRIC Test all parameters per Data Sheet nlcuding AC & DC | Operating Range, Per Datasheet | -+ wafer lots N oo N oo N oo N oo N s N s N e N e N s N e
VERIFICATION (PV) accross data sheet temperature range (Ac, DO)
4 \/E;:;T?A’\'Argzﬁvi Testall ::c'fo':::; ‘:i;:::;::;;:';”z::fc &DC | Operating Ra‘ge&zfr Datasheet | /co 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
168 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
HTGB (Gated Devices - ] 168 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
6 ) Ta=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
8 UHAST Ta=130°C/ Bj?j:‘a f:,::spf:;: J':‘:;;i:ffé 240 Hrs for 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
8 (alt) PCT/AC Tas121°C 15"5‘6:1?2%” PER JESD22- 96 Hrs /717 3 Assembly lots X Pass X pass X Pass X Pass X pass X Pass X Pass X Pass X Pass X Pass
9 HAST Rt 33'3:15‘13030% Bias; PERJESD22- 96 Hrs /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1 o HBM __(AEC-Q101-001) PER DATA SHEET 0/30 T waer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
COM__(AEC-Q101-005) PER DATA SHEET 0/30 T waer lot 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
13 Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X pass X pass X pass X pass X Pass
Dimemsions (PD)
20 RES‘ST::‘;TE(TR[S’:)D LDER | Surface M°:2:IZE‘;J‘:E?:EZ"J‘YS'T'§2§BV Soldering 3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Surface Mount Devices only: One Reflow cycle;
RESISTANCE T0 SOLDER | O/lowed by cooldown; then Hand Soldering: Condition| ; o o\, o\ le 4 1 Hand Soldering
20 8, Immersion in molten solder 2600C /s 1 Assembly lot X pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
HEAT (RSH) - cycle / PER SPEC
for 10 seconds (no preheat), no degradation of
electrical or ical parameters.
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
THERMAL RESISTANCE
2 ) 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
23 | Wire Bond Strength MIL-STD-750 METHOD 2037 JESD22-B116B) Cpk>1.66 0/minof 5| 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 BOND SHEAR AEC-Q101-003 Cok>1.66 0/minof 5| 1 Assembly lot 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 /5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pre- & Post process change
27 Dielectric Integrity AEC-Q101-004 Section 3 comparison for Power MOS & IGBT | 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
only
Summary: Vanming Li 2021-06-03
Submitted By: Mark Li 2021-06-03

Approved By:
Approved By:

Hiwen Hu 2021-06-03
Don Lipps 6/23/2021






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 2.9x1.3x1.0mm 2.9x1.3x1.0 mm 29x1.3x1.0 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
Prod&ct Qual Plan Number 20022802 20022802 20022802
Reliability and Characterization Testing
#in [Accept on #I
AEC- . . . Failed/ Results Results Results
Q101 Test Test Conditions Duration / Limits Sample # of Lots X = Test Needed Pass/Fail X = Test Needed Pass/Fail X = Test Needed Pass/Fail
(D) Size per Lot|
Bake 125C 24 Hrs SMD only, X PASS X PASS X PASS
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X PASS X PASS X PASS
IR reflow 260C 3 cycles 8,9&10 X PASS X PASS X PASS
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X PASS X PASS X PASS
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC | Operating Range, Per Data Sheet 0/25 3 wafer lots X PASS X PASS X PASS
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
168 Hrs 0/77 X PASS X PASS X PASS
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X PASS X PASS X PASS
1000 Cycles 0/77 X PASS X PASS X PASS
7b Wire Bond Integrity | M'"5TD-750, Method 2037 (For bonding of dissimilar 500 Hrs o/5 3 Assembly lots X PASS X PASS X PASS
metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121°C 15PSIG :f;z% RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS
9 HAST Ta=130C, 85%RH 33‘3:;'13080% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS
2520 Cycles 0/77 X PASS X PASS X PASS
10 0L MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots 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
11 ESD 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 PASS
20 RESIST::‘::(‘LS:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X PASS X PASS X PASS
22 THERMAL(_F:)SISTANCE 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 Shgr MLL—STD—750 (2017) Cgk>1,66 0/5 1 Assembly lot X PAS_S X PAS_S X PA&
Summary: Jon Stocker

Submitted By:
Approved By:

Jon Stocker
Frank Chen






Certificate of Design, Construction & Qualification

Description: CAT Porting for PD5060 packages

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5
Product Part Number DMT15H017LPSW-13 DMT32M5LPSW-13 DMPH40155PSW-13 DMNH6021SPSW-13 DMNH4005SPSW-13
Assembly Package Type PowerDI5060-8 (SWP) PowerDI5060-8 (SWP) PowerDI5060-8 (SWP) PowerDI5060-8 (SWP) PowerDI5060-8 (SWP)
Assembly Package Size 5.15%6.40*1.00mm 5.15%6.40*1.00mm 5.15%6.40*1.00mm 5.15*6.40*1.0mm 5.15*6.40*1.0mm
. MOSWFSECMS9-BN(MLM)
Wafer Die Name(s) MOSWFVP6931BT1-BN MOSWFVP5259C-BN ON14762 MOSWFSECH4-BN(FULL) MOSWFSED2H-BN(FULL)
Wafer Die Size (W/L/Thickness) - After Saw 3.5%2.6*0.158mm 2.7*2.0*0.105mm 3.5%2.06*0.178mm 2.7*1.6*0.158mm 3.60*3.32*0.158mm
Wafer Die Process / Technology Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET
Wafer Wafer FAB/ Location VIS/Taiwan VIS/TW HHGrace/ShangHai PSMC/TW PSMC/TW
Wafer Wafer Diameter 8inch 8inch 8inch 8inch 8inch
Wafer Front Metal Type AlCu AlCu AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 1/ 4um 1/ 4um 1/ 4um 1/4um 1/4um
Wafer Number of Poly Layers 2 1 1 1 1
Wafer Back Metal Type (All Layers) Ti/Ni/Ag Ti/Ni/Ti/Ag Ti/Ni/Ag TI/Ni/Ti/Ag TI/Ni/Ti/Ag
Wafer Back Metal Thickness (All Layers) 1KA/3KA/10KA 1KA/3KA/100A/10KA 1KA/2KA/10k 1KA/3KA/100A/10KA 1KA/3KA/100A/10KA
Wafer Die Conforming Coating (Passivation) Oxide/SIN Oxide Oxide Nitride Nitride
Wafer Die passivation thickness range Oxide 4K/SIN 6K TEOS oxide 4KA / SIN 6KA PE-SION 10KA SiN 9000A SiN 9000A
Wafer No of masks Steps 6 6 6 6 6
Assembly Die quantity per package (e.g. single or dual dies) single single single Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft-Solder Soft-Solder Soft-Solder Soft-Solder Soft-Solder
Assembly Die Attach Material/ Supplier Pb92.55n5Ag2.5/ HERAEUS Pb92.55n5Ag2.5/ HERAEUS Pb92.55n5Ag2.5/ HERAEUS Pb92.55n5Ag2.5/ HERAEUS Pb92.55n5Ag2.5/ HERAEUS
Al + Al Ribbon
Assembly Bond Wire/Clip Bond Material/ Supplier SXDZ/Heraeus/+ bm QUi Ao AR/ fme Al Ao QG /
Heareus + SXDZ/Heraeus Heareus + SPM Heareus + SXDZ/SPM SXDZ/SPM + SXDZ/SPM
SXDZ/Heraeus
Assembly Bond Type (at Die) Coldsonic Thermosonic + Cold sonic Coldsonic Coldsonic+Thermo sonic Coldsonic
Assembly Bond Type (at LF) Coldsonic Thermosonic + Cold sonic Coldsonic Coldsonic+Thermo sonic Coldsonic
. Gate: 1 wire Gate: 1 wire Gate: 1 wire Gate: 1 wire Gate: 1 wire
Gl o Gl o =P R Source: 1 Ribbon Source: 1 Ribbon Source: 2 Ribbons Source: 2 Ribbons Source: 2 Ribbons
Assembly Glass Transistion Temp 130°C 130°C 130°C 130°C 130°C
Assembly Terminal Finish (Plating) Material 100% matte Tin, led 100% matte Tin, led 100% matte Tin, led 100% matte Tin, led 100% matte Tin, led
Assembly Header plating (Die Land Area) Bare Copper Bare Copper Bare Copper Bare Copper Bare Copper
pesmtily Wire Diameter Gate: 5mil Gate: 1.7mil Gate: 5mil Gate: 2mil Gate: Smil
Source: Ribbon 80*4mil Source: Ribbon 60*4mil Source: Ribbon 40*4mil Source: Ribbon 30*4mil Source: Ribbon 30*4mil
Assembly Leadframe Type PD5060-8L A Type PD5060-8L AZ Type PD5060-8L A Type PD5060-8L AZ Type PD5060-8L A Type
Assembly Leadframe Material CDA194 CDA194 CDA194 CDA194 CDA194
Assembly Lead Frame Manufacturer ASM/SDI ASM/SDI ASM/SDI ASM/SDI ASM/SDI
. CEL-9240HF10SK-M
Assembly Molding Compound Type CEL-9240HF10SK-M D14*5.9g CEL-9240HF10SK-M D14*5.9g CEL-9240HF10SK-M D14*5.9g CEL-9240HF10SK-M D14*5.9g D14*6.034:R37g
Assembly Mold Compound Material Manufacturer HITACHI HITACHI HITACHI HITACHI HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT / Chengdu CAT / Chengdu
Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT / Chengdu CAT / Chengdu
Product Max Junction Temp 150°C 150°C 175°C 175°C 175°C
Product Max Thermal resistance Junc (case) 1.4°C/W 1.5°C/W 0.9°C/W 1.5°C/W 0.9°C/W
Product Max Thermal resistance Junc (amibent) 53°C/W 54°C/W 57°C/W 50°C/W 53°C/W
Proiuct Dat&eet DS42222 DS42213 DS42207 DS40703 DS42376
Reliability and Characterization Testing
#in Accept on
2::; Test Test Conditions Duration / Limits “s::':::: / # of Lots X = Test Needed P':Z:}‘Lt:il X = Test Needed P':Z:}‘Lt:il X = Test Needed P::;‘II:H X = Test Needed P':i:;‘::" X = Test Needed P':i:;‘::"
(D) [Size per Lot}
Bake 125C 24 Hrs SMD only, X passed X passed X passed X passed X passed
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X passed X passed X passed X passed X passed
IR reflow 260C 3 cycles 8,9& 10 X passed X passed X passed X passed X passed
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X passed X passed X passed X passed X passed
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Operating Range, Per Data Sheet 0/25 3 wafer lots X passed X passed X passed X passed X passed
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
168 Hrs 0/77 X passed X passed X passed X passed X passed
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X passed X passed X passed X passed X passed
1000 Hrs 0/77 X passed X passed X passed X passed X passed
N 168 Hrs 0/77 X passed X passed X passed X passed X passed
6 | HTeB (Gj:j Devices | 1a=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs /77 3 wafer lots X passed X passed X passed X passed X passed
1000 Hrs 0/77 X passed X passed X passed X passed X passed
TC Ta=-55C to Max Tj, PER JESD22A-104 400 Cycles 0/77 3 Assembly lots X passed X passed X passed
168 Cycles 0/77 X passed X passed
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X passed X passed
1000 Cycles 0/77 X passed X passed
125C TEST after TC, followed by
7a  |TCHot Test (for MOSFET) JESD22 A-104, Appendix 6 decap and wire pull from 5 devices 0/77 3 Assembly lots X passed X passed X passed X passed X passed
with bond wire sizes < Smil
. . MIL-STD-750, Method 2037 (For bonding of dissimilar
7b Wire Bond Integrity 500 Hrs 0/5 3 Assembly lots X passed X passed X passed X passed X passed
metals, eg: Au/Al)
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC A102 96 Hrs 0/77 3 Assembly lots X passed X passed X passed X passed X passed
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
9 HAST A110 96 Hrs 0/77 3 wafer lots X passed X passed X passed X passed X passed
2520 Cycles 0/77 X passed X passed X passed X passed X passed
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X passed X passed X passed X passed X passed
15000 Cycles 0/77 X passed X passed X passed X passed X passed
11 £5D HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X passed X passed X passed X passed X passed
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X passed X passed X passed X passed X passed
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X passed X passed X passed X passed X passed
13 P.ackage.thslcal JESD22-B100 Package Outline 0/30; 1 Assembly lot X passed X passed X passed X passed X passed
Dimemsions (PD) 0/5 for NY
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X passed X passed X passed X passed X passed
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds U/S/fi?lNV 1 Assembly lot X passed X passed X passed X passed X passed
THERMAL RESISTANCE
22 (R JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X passed X passed X passed X passed X passed
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X passed X passed X passed X passed X passed
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X passed X passed X passed X passed X passed
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X passed X passed X passed X passed X passed
Pre- & Post process change
27 Dielectric Integrity AEC-Q101-004 Section 3 comparison for Power MOS & IGBT 0/5 1 Assembly lot X passed X passed X passed X passed X passed
only
Summary:

Submitted By:

Approved By: Frank Chen, 11/12/2019
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Category Qual Device 1 ‘Qual Device 2-Lot 1 ‘Qual Device 2.Lot 2 Qual Device Z.Lot 3 Qual Device 3 Qual Device & Qual Device 5 Qual Device 6 Qual Device 7 Qual Device 8 Qual Device 8 Qual Device 10
Product Part Number DMIN3030L55-13-01 FMMT723QTA FMMT723QTA FMMT723QTA MMDT2907A-7-01-F DMMT2907A7 FZT489TA DMN10H220LE-13 BSSBA4-13-F 2N7002KX-7 SBRO330CW-7 BATS4DW-7-F
Assembly Package Type SoP-8L SoT-2 SoT2 sor-23 S0T363 SOT-26 01223 sor-223 sor23 sor-23 sor323 SoT-363
As¢ bly 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
afer Dic Name(s) ON14344 FMMT723TPC FMMT723TPC FMMT723TPC 6A088U23C 6A0B8U23C FZ1489730 AL795XX ON14051 ADOBOGALBATAXXCBN CO01BA00308C2 SY014AR0030AMAS
afer. 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
afer Die Process / Technology 0.25um trench MOS Bipolar Bipolar Bipolar Bipolar Bipolar Bipolar Trench MOS Trench MOS Trench MOS SKY
afer. Wafer FAB/ Location IGRAC OFAB OFAB OFAB Phenitec Phenitec OFAB VIS HHGRACE CsMC SFAB
afer Wafer Diameter 200mm 150mm 150mm 150mm 150mm 150mm 150mm 200mm 200mm 200mm 150mm 150mm
afer. Front Metal Type AlCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu Al-Cu Al-Cu Al-Cu AlSiCu AlSiCu
afer Front Metal Layer Number/ Thickness 1/4um 3um 3um 3um 2.0um 2.0um 3um 1/aum 1/3.5um 1/aum 4um 2um
afer Number of Poly Layers 1 n/a n/a n/a n/a n/a n/a 1 1 1 1 N/A
afer Back Metal Type (All Layers) Ti/NVAg Au Au Au Au Au TI/NiV/Ag Ti/NTijAg Ti/Au Ti/Au TINiAE NiVAU
afer. Back Metal Thickness (All Layers) Ti/Ni/Ag 1KA/2KA/10KA 0.9um 0.9um 0.9um 0.9um 0.9um 300/2600/5500A 1KA/3KA/100A/10KA 100A/10KA 0.5KA/SKA TI700-NI3200-AG7500 5.15kA
afer Die Conforming Coating (Passivation) Oxicde Ox/Nitride Ox/Nitride Ox/Nitride Ox Nit OxNit Oxide/Nitride Oxide PESION Oxide N/A N/A
afer. Die passivation thickness range PE-SION 10KA 5000A/5000A SUOOK/SUUO 5000A/5000A 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 3 6 3 S 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 Type) Epoxy EUTECTIC EUTECTIC EUTECTIC EUTECTIC Epoxy Epoxy Epoxy EUTECTIC EUTECTIC Epoxy EUTECTIC
Assembly Die Attach Material/ Supplier 50055P / LEGEND N/A N/A N/A N/A 90055P / LEGEND 90055P / LEGEND 90055P / LEGEND N/A N/A 90055P / 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) ic Ball Bond Ball Bond Ball Bond ic Ball Bond Ball Bond ic Ball Bond ic Ball Bond Ball Bond Ball Bond Ball Bond Ball Bond Ball Bond
‘Assembly Bond Type (at LF) Thermosonic Stitch Bond Thermosonic Stitch Bond Stitch Bond titch Bond Stitch Bond titch Bond titch Bond Stitch Bond Stitch Bond Stitch Bond Stitch Bond Stitch Bond
Gate: 1 Gate: 1 Gate: 1 Gate: 1
Assembly No. of bond over active area ate: 1 wire 3 3 3 4 4 2 ate: 1 wire ate: 1 wire ate: 1 wire 2 2
Source: 8 wire Source: 6 wire Source: 1 wire Source: 1 wire
Assembly Glass Transistion Temp 130°C 125°C 125°C 125°C 110°C 125°C 130°C 130°C 125°C 125°C 110°C 110°C
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 7mil 1.0mil 1.0mil 1.0mil 1.0mil
Assembly Leadrame Type SOP-8LA sor23¢C sot23C sor23C SOT363K TS0T23-6LQ SoT-223K SOT-223 KA sor23¢C sor23¢C SOT3636 SOT363K
Assembly Leadframe Material CDA194 Alloy42 Alloya2 Alloy42 A42 CDA194 DA194 CDA194 Alloy42 Alloy42 A42 A42
Assembly Lead Frame Manufacturer ASM / SHEC SHEC/ NBKQ SHEC/ NBKQ SHEC/ NBKQ SDI / SHEC ASM / NBKQ SDI/ ASM MHT /51 SHEC/ NBKQ SHEC/ NBKQ SDI / SHEC SDI/ SHEC
Assembly Molding Compound Type ME-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 SUMITOMO HENKEL HENKEL HENKEL HITACH! HITACHI SUMITOMO SUMITOMO HENKEL HENKEL HITACHI HITACHI
“Assembly. ‘Green Compound (Yes/No) Ves Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Ves Yes Ves Ves Ves Ves Ves 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
roduct ‘MaxJunction Temp 150C X X X X X X 0°C X X X X
roduct Max Thermal resistance Junc (amibent) S0°C/W 2000w 200°C/W 2000/W 625°C/W 203w LW 69°C/W argw 2610w 2610w 625°C/W
roduct DataSheet DS31261 DS33240 DS33240 DS33240 DS30109 DS300040 DS33134 DS36475 DS30149 DS36369 DS33000 DS30107
Soduct Qual Pl umber 20031207 20031207 20031207 20031202 20031202 20031202 20031202 20031202 20031202 20031002 20031002 20031202
Reliability and Characterization Testing
#in Accept on
AEC- " S # Failed/ _ Results _ Results _ Results _ Results _ Results Results Results Results Results Results Results
& Test Test Conditions Duration / Limits s #of Lots X=Test Needed B X=Test Needed ) X = Test Needed e X=Test Needed B X = Test Needed ) QBS Test Completed ) QBS Test Completed pafpan | QBSTestCompleted | ZES | Qs Test Completed assTestCompleted | % | aesTestcompleted | S % | B Test Completed B
(©) Size per Lo
Bake 125C 24 rs 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 SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2| MSLL Pre-conditioning IR reflow 260C 3 cycles for Test #7, | 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
M )-STD-(
CSAM pre and post MSL. per JECEC } STD-020 22 pes 89810 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Refer to Tab - Diodes Delam Spec (1-STD-020)
AT qualification parts submitted for
3 | EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC rerting X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
PARAMETRIC Test all parameters per Data Sheet inicuding AC & DC Operating Range, Per Data Sheet
4 P P P P P P
VERFICATION (V) e s oot e e o0 0/25 3 wafer lots X ass X ass X Pass X ass X Pass X ass X ass X Pass X Pass X Pass X Pass X ass
168 Hrs o777 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-1x Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs. 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs* /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 for initial qual of new die/package or
Post-1x HTRB Cross-
s oo ™| family/technology (required to qualify Cu/coated Cu wire post 1000 Hrs o1 3 wafer lots X Pass X Pass X Pass
for Automotive)
Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1
HTRB-2x 2 or el b 2000 Hrs /76 3 wafer lots X Pass X Pass X Pass
(required to qualify Cu/coated Cu wire for Automative)
Post-2x HTRB Cross- Post-2x HTRB for initial qual of new die/pack
ot ross ost-2x HTRS for nitial qualof new die/package or post 2000 Hrs o1 3 wafer lots X Pass X Pass X Pass
section family/technology
1708 (Gated Devices 168 Hrs /77 ass X ass X ass X ass
6 only) -1x Ta=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs. /77 3 wafer lots ass. X ass. X ass X ass
i 1000 Hrs /77 ass X ass X ass X ass
168 Cycles /77 ass. X Pass X Pass X Pass X Pass X Pass X Pass X ass. X ass. X ass. X Pass X Pass
TC-1x Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots ass X Pass X Pass X Pass X Pass X Pass X Pass X ass X ass X ass X Pass X Pass
1000 Cycles /77 ass X Pass X Pass X Pass X Pass X Pass X Pass X ass X ass X ass X Pass X Pass
CSAM t-1X str d t lify Ct ted Ct 0/22
Post-1x TC CSAM post:1X stress (required to qualfy Cu/coated Cu wire post 1000 Cycles o 3 Assembly lots X Pass X Pass X Pass
5 for Automotive) marked 11
Post-1x TC Ball
osiIx TC Ball + Post-1x TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X Pass X Pass X Pass
Stitch/Wedge pull
Post-1x TC Ball Shear Post-1x TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X Pass X Pass X Pass
Post-1x T - = ] | of i
0st-1x TC Cross Post-1x TC for initial qual of new die/package or ost 1000 Cyces o 2 Assemblylots . e , s . e
section family/technolog,
MIL- -7 th F¢ i
7b | Wire Bond Integrity L-STD-750, Mamzf;f? ‘:'/Z""d‘"g of dissimilar 500 Hrs o/s 3 Assembly lots X Pass X Pass x Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
, eg: A
T3T°C 15PSI N
8 (alt) PCT/AC Ta=121°C 15PS! GAIIZOZ%RH' PERJESD22 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
Ta= B o P 3
9 HAST-1x 2=130C, BSRH 33 3:15‘12800/ Bias; PER JESD22 96 Hrs o717 3 wafer lots X Pass x Pass x Pass X Pass X Pass X Pass
Ta=859C, 85% RH, with 80% Maximum Reverse Bias. 168 Hrs. /77 X Pass X Pass X Pass X Pass X Pass X Pass
H3TRB-Ix esoomaton 500 Hrs /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass
CSAM t-1X str d t lify Ct ted Ct 0/22
Post-1x H3TRB CSAM post-1X stress (required to qualify Cu/coated Cu wire post 1000 Hrs o 3 wafer lots X Pass X Pass X Pass
for can skip if performing to 2x marked 11
Post-1x H3TRB Ball
o o Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs o3 3 wafer lots X Pass X Pass X Pass
Stitch/Wedge pull
Post-1x H3TRB Ball
e Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs o3 3 wafer lots X Pass X Pass X Pass
Post-1x H3TRB Ci - Post-1x H3TRB f itial | of di k:
ost ros ostix orinitia) qual of new diefpackage or post 1000 Hrs o1 3 wafer lots X Pass X Pass X Pass
oalt section family/technology
Ta=85°C, 5% RH, with 80% Maximum Reverse Bias.
H3TRB-2x JESD22A-101 (required to qualify Cu/coated Cu wire for 2000 Hrs 0/70 3 wafer lots X Pass X Pass X Pass
Automotive
M - lify i
oot on HaTHE ot | CSAM POSTZX stress (required to quay Cu/coated Cu wire ost 2000115 /2201 warer o " e " - " s
for Automotive] marked 11
Post-2x H3TI 1l
ost-2x H3TRB Ball + Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs o3 3 wafer lots X Pass X Pass X Pass
Stitch/Wedge pull
% I
Post 22:::{5 gal Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs 03 3 wafer lots X Pass X Pass X Pass
% = Post-2x H3TRB f
Post-2x HTRB Cross. G5t-2x H3TRB for initial qual of new die/package or ost 2000115 o et o " e " oo " s
section family/technoloy
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
10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10 15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
MIL-STD-750 Method 1037 (Not d for TVS) d
10L-2x hetho {Not required for TVS) (require 30000 Cycles o/77 3 wafer lots X Pass X Pass X Pass
to qualify Cu/coated Cu wire for Automotive)
(AEC-0101-001) PER DATA SHEET 0730 wafer ot ass X ass ass X ass ass X ass X ass X ass X ass X ass X ass X ass
11 ESD CDM (AEC-Q101-005) PER DATA SHEET 0/30 wafer lot ass. X ass. ass X ass. ass X ass. X ass. X ass X ass. X ass. X ass. X ass.
MM (AEC-Q101-002) PER DATA SHEET 0/30 wafer ot ass X ass ass X ass ass X ass X ass X ass X ass X ass X ass X ass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot ass. X ass. ass X ass ass X ass. X ass. X ass X ass. X ass. X ass. X ass.
Package Physical
13 ackage Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Dimemsions (PD)
RESISTANCE TO SOLDER
20 AT (o) JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly lot X Pass Pass X Pass Pass X Pass Pass Pass X Pass X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/55) S Seconds 0/10 T Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
THERMAL RESISTANCE
22 (m 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
33| Wire Bond Strength MILSTD-750 METHOD 2037 JESD22-B1168) Cplo166 O/ minof 5| 1 Assembly ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 BOND SHEAR AECQ101-003 Cplo1.66 0/ minof 5| 1 Assembly ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 Die Shear MILSTD.750 (2017 o166 03 1 Assermblylot X Poss X Pass X Pass X Pass X Pass X Poss X Pass X Pass X Pass X Pass X Pass X Pass
Summary: Yanming Ui, 7/24/2020
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