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DATE: 2nd June, 2023
PCN #: 2616

PCN Title: Addition of A Passivation Layer Over The Top Metal of The Die for
Select Automotive BJT Products - Automotive

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 immediately. 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-2616 REV 1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
2nd June, 2023 31 August, 2023 Discrete - Automotive Die Passivation 2616
TITLE

Addition of A Passivation Layer Over The Top Metal of The Die for Select Automotive BJT Products - Automotive

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to improve product manufacturability, Diodes Incorporated has qualified
the addition of a passivation layer over the top metal of the die for select automotive BJT products.

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).

There will be no change to the Form, Fit, or Function of affected products.

IMPACT

No change in datasheet parameters

PRODUCTS AFFECTED

Please refer to Table 1 for the affected products

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 - Affected Products

2DA1797Q-13 FMMT625QTA FMMT722QTA MMST5551Q-7-F ZTN23015CFHQTA ZXTD6717E6QTA
DXT690BP5Q-13 FMMT634QTA FZT795AQTA ZDT6718QTA ZXGD3003E6QTA | ZXTNO7060BGQTC
FMMT618QTA FMMT717QTA FZT851QTA ZDT694QTA ZXTC2045E6QTA ZXTN2080GQTA
FMMT619QTA FMMT718QTA MJD31CQ-13 ZDT795AQTA ZXTC6717MCQTA | ZXTP07060BGQTC
FMMT620QTA FMMT720QTA MJD32CQ-13 ZTDO9N50DEBQTA | ZXTC6718MCQTA
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Certificate of Design, Construction & Qualification

Description: Addition of Passivation to X13 Mask Set Die types upto 200 V Bvceo assembled at SAT

Submitted By:
Approved By:

Jon Stocker
lan Smith 30 Oct, 2015

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 3
Product Part Number FZT855 FZT955 FZT956 ZXT849K
Assembly Package Type SOT223 SOT223 SOT223 T0O252-3L
Assembly Package Size 3.5x 6.5 mm 3.5x6.5mm 3.5x6.5mm
Wafer Die Name(s) FZT855T3D FZT955T3D CZ956D CZ849D
Wafer Die Size (W/L/Thickness) - After Saw 1.6764 x 1.6764 mm 1.6764 x 1.6764 mm 1.676 x 1.676 1.676 x 1.676
Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar
Wafer Wafer FAB/ Location OFAB OFAB KFAB KFAB
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 3.5um 3.5um
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiAg TiNiAg
Wafer Back Metal Thickness (All Layers) 300 / 2600 / 5500 A 300 / 2600 / 5500 A 300 / 2600 / 5500 A 300 /2600 / 5500 A
Wafer Die Conforming Coating (Passivation) Oxide/Nitride Oxide/Nitride Oxide/Nitride Oxide/Nitride
Wafer Die passivation thickness range 5000 / 5000A 5000 / 5000A 5000 / 5000A 5000 / 5000A
Wafer No of masks Steps 5 6 6 5
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Soft Solder Soft Solder Soft Solder
Assembly Die Attach Material/ Supplier Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5
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 3 3 3 3
Assembly Glass Transistion Temp 130°C 130°C 130°C 130°C
Assembly Terminal Finish (Plating) Material Matt Sn Matt Sn Matt Sn Matt Sn
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag Spot Ag
Assembly Wire Diameter 1.7 mil 1.7 mil 1.7 mil 1.7 mil
Assembly Leadframe Type SOT-223A SOT-223A SOT-223A T0252-3L (Spot Ag)
Assembly Leadframe Material CDA194FH CDA194FH CDA194FH 12SnOFC-H
Assembly Molding Compound Type EME-G600 EME-G600 EME-G600 EME-G700
Assembly Mold Compound Material Manufacturer SUMITOMO SUMITOMO SUMITOMO SUMITOMO
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 SAT
Assembly Test Site/ Location SAT SAT SAT SAT
Product Max Junction Temp 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) n/a n/a n/a n/a
Product Max Thermal resistance Junc (amibent) 78 °C/W 78 °C/W 78 °C/W 59 °C/W
Product DataSheet DS33176 DS33190 DS36119 DS33641
Product Qual Plan Number 15081703 15081703 15081703 15081703
Liin Aec Accept on #
Q101 Test Test Conditions Duration / Limits Falled/' # of Lots X = Test Needed Results' X = Test Needed Results' X = Test Needed Results' X =Test Needed Results'
Sample Size Pass/Fail Pass/Fail Pass/Fail Pass/Fail
©® per Lot
MSL1 Pre- Bake 125C 24 Hrs SMD only, X PASS X PASS X PASS X PASS
2 conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles 8,9& 10 X PASS X PASS X PASS X PASS
3 EXTERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualification pa'rts submitted for X PASS X PASS X PASS X PASS
(EV) testing
4 PARAMETRIC -55C, 25C, 85C, 125C, 150C Operating Range, | 3 wafer lots X PASS X PASS X PASS X PASS
VERIFICATION (PV) Per Data Sheet
Ta=150°C or Max Tj, Vd=100%*, PER MIL-STD-750- 168 Hrs o/77 i PASS i PASS it PASS i PASS
5 HTRB 1 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS X PASS
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots** X PASS X PASS X PASS X PASS
1000 Cycles*** 0/77 X PASS X PASS X PASS X PASS
8 PCT/AC Ta=121°C 15PSIG All(:)OZ%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS
- o i3 0% Bias:
9 HAST Ta=130C, B5%RH 33.3 zzTOSM Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS
9alt H3TRB Ta=852C, 85% RH' with 80% Maximum Reverse ;gg ::2 g;;; 3 wafer lots i :22:
Bias. JESD22A-101 7000 Hrs 0/77 X PASS
2520 Cycles 0/77 X PASS X PASS X PASS X PASS
10 0L MIL-STD-750 Method 1037 7560 Cycles 0/77 3 wafer lots X PASS X PASS X PASS X PASS
15000 Cycles 0/77 X PASS X PASS X PASS X PASS
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS
11 ESD CDM (AEC-Q100-005) 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
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: Pass






Certificate of Design, Construction & Qualification

Description: Addition of Passivation to M11/M14 Mask Set OFAB/KFAB Die types upto 200 V Bvceo assembled at SAT

Category QBS Device 1 QBS Device 2 QBS Device 3 QBS Device 4 QBS Device 5 QBS Source Device 6 QBS Source Device 7 QBS Source Device 8 QBS Source Device 9 QBS Source Device 10
Product Part Number FZT855 FZT955 FZT956 ZXTN07060BGQTC ZXTP07060BGQTC ZXTP19100CZ ZXTN4004ZQTA ZXT849K MID31CUQ MJD32CUQ
Assembly Package Type S0T223 S0T223 S0T223 S0T223 S0T223 SOT89 SOT89 T0252-3L T0252 (DPAK) T0252 (DPAK)
Assembly Package Size 3.5x6.5mm 3.5x6.5 mm 3.5x6.5 mm 3.5x6.5 mm 3.5x6.5 mm 4.5*%4.1*1.5mm 4.5mm*4.1mm*1.5mm 9.91*6.58*2.29mm 9.91*6.58*2.29mm 9.91*6.58*2.29mm
Wafer Die Name(s) FZT855TPD FZT955TPD CZ956PD FZT651T3D FZT751T3D X19P100CTPYD CZ10N150DD CZ849D FZT653CTPD FZT753CTPD
Wafer Die Size (W/L/Thickness) - After Saw 1.6764 x 1.6764 mm 1.6764 x 1.6764 mm 1.676 x 1.676 1067pm x 1067um 1067pm x 1067um 1.067 x 1.067 x 0.254mm 0.914 x 0.864 x 0.229mm 1.676 x 1.676 1066.8*1066.8*279um 1066.8*1066.8*279um
Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar Bipolar Gen5 BJT Gen3 BJT Bipolar BJT/NPN BJT/PNP
Wafer Wafer FAB/ Location OFAB OFAB KFAB OFAB OFAB OFAB/UK KFAB /MO KFAB OFab/UK OFab/UK
Wafer Wafer Diameter 150mm 150mm 150mm 150pm 150pm 6" 150mm 150mm 6" 6"
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSi AlSiCu0.5 AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3.0um 3.0um 3.5um 3um 3um 6um 3.5um 3.5um 3um 3um
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiAg TiNiVAg TiNiVAg Ti/NiV/Ag Ti/NiV/Ag TiNiAg TiNiAg TiNiAg
Wafer Back Metal Thickness (All Layers) 300 /2600 /5500 A 300/ 2600 /5500 A 300/ 2600 /5500 A 300A/2600A/5500A 300A/2600A/5500A 300A 2600A 5500A 300A/2600A/5500A 300/ 2600 /5500 A 300/2600/5500 300/2600/5500
Wafer Die Conforming Coating (Passivation) Oxide/Nitride Oxide/Nitride Oxide/Nitride None None Ox/Nitride None Oxide/Nitride Ox/Nitride Ox/Nitride
Wafer Die passivation thickness range 5000 / 5000A 5000 / 5000A 5000 / 5000A N/A N/A 5000A/5000A n/a 5000 / 5000A 5000A/5000A 5000A/5000A
Wafer No of masks Steps 5 6 6 4 5 6 4 5 5 6
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1 1 Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Soft Solder Soft Solder Epoxy Epoxy Epoxy Epoxy Soft Solder Epoxy Epoxy
Assembly Die Attach Material/ Supplier Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 8200TI 8200TI 8200TI/Henkel 8200TI/Henkel Pb92.55n5Ag2.5 8200TI 8200TI
Assembly Bond Wire/Clip Bond Material/ Supplier Cu Cu Cu Cu Cu Cu Cu Cu Cu Cu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Thermosonic Ball Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Thermosonic Stitch Thermosonic
Assembly No. of bond over active area B 3 3 2 2 4 3 3 2 2
Assembly Glass Transistion Temp 130°C 130°C 130°C 130°C 130°C 130°C 130°C 130°C 130°C 130°C
Assembly Terminal Finish (Plating) Material Matt Sn Matt Sn Matt Sn Matt Sn Matt Sn Sn Matte Sn Matte Matt Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag Spot Ag Spot Ag Spot Ag Spot Ag Spot Ag Spot Ag Spot Ag
Assembly Wire Diameter 1.7 mil 1.7 mil 1.7 mil 1.7 mil 1.7 mil 1.7 mil 1mil 1.7 mil 1.7 mil 1.7 mil
Assembly Leadframe Type SOT-223A SOT-223A SOT-223A SOT223 A SOT223 A SOT-89 3L SOT89-3L T0252-3L (Spot Ag) T0252-3LB T0252-3L B
Assembly Leadframe Material CDA194FH CDA194FH CDA194FH CDA194FH CDA194FH CDA194HH CDA194HH 12SnOFC-H K81 K81
Assembly Molding Compound Type EME-G600 EME-G600 EME-G600 EME-G600 EME-G600 EME-G600 EME-G600 EME-G700 EME-G700 EME-G700
Assembly Mold Compound Material Manufacturer SUMITOMO SUMITOMO SUMITOMO Sumitomo Sumitomo Sumitomo Sumitomo SUMITOMO Sumitomo Sumitomo
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 SAT SAT SAT SAT SAT SAT / Shanghai, PRC SAT / Shanghai, PRC SAT SAT/China SAT/China
Assembly Test Site/ Location SAT SAT SAT SAT SAT SAT / Shanghai, PRC SAT / Shanghai, PRC SAT SAT/China SAT/China
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 78 °C/W 78 °C/W 78 °C/W 62.5°C/W 62.5°C/W 68°C/W 83°C/W 59 °C/W 59°C/W 59°C/W
Product D: hi DS33176 DS33190 DS36119 ds37254 ds37255 DS33739 DS35457 DS33641 DS30749 DS30750
Product Qual Plan Number 15081703 15081703 15081703 14093003 14093003 16010501 15102004 / 2015-007F 16020501 16020501
#in
AEC- e 0 n—n l.\ccept onit _ Results _ Results _ Results Results _ Results _ Results _ d Results _ d Results _ d Results _ d Results
Q101 Test Test Conditions Duration / Limits Fa:!ed/ Sample # of Lots X =Test Needed Pass/Fail X = Test Needed Pass/Fail X = Test Needed Pass/Fail QBS Test Completed Pass/Fail X = Test Needed Pass/Fail X = Test Needed pass/Fail X = Test Needed pass/Fail X = Test Needed pass/Fail X = Test Needed pass/Fail X = Test Needed pass/Fail
) Size per Lot
MSLL Pre- Bake 125C 24 Hrs SMD only, for X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS X PASS X PASS
2 R Soak 85C, 85% RH 168Hrs Test#7,8,9 & 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS X PASS X PASS
conditioning IR reflow 260C 3 cycles 10 X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS X PASS X PASS
3 EXTER,\::\I;)VISUAL MIL-STD-750 METHOD 2071 PER SPEC Al quallflcatlo:ez::; submitted for X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS X PASS X PASS
4 PARAMETRIC -55C, 25€, 85€, 125C, 150C Operating Range, 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
VERIFICATION (PV) Per Data Sheet
Ta=150°C or Max Tj, Vd=100%", PER MIL-STD-750 168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS X PASS X PASS
5 HTRB 1 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS X PASS X 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 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS X PASS X PASS
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS 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
8 PCT/AC Ta=121°C 15PSIGA11?Z%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X 77/0 X Pass X Pass X PASS X PASS X PASS
9 HAST Ta=130C, B5%RH 33'32?13080% Bias; PER JESD22- 96 Hrs /77 3 wafer lots X PASS X PASS X PASS X Pass X Pass X PASS X PASS X PASS
9alt H3TRB Ta=852C, 85% RH' with 80% Maximum Reverse ;gg :: g;;; 3 wafer lots i ::2?
Bias. JESD22A-101 1000 Hrs 0/77 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
10 oL MIL-STD-750 Method 1037 7560 Cycles 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS X Pass X Pass X PASS X PASS X 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
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
11 ESD CDM (AEC-Q100-005) 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
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
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 lo X Pass
Dimemsions (PD)
20 RESISTANCE TO JESD22 A-111 (SMD), B-106 (PTH) (260C @30S) PER SPEC 0/30 1 X PASS X PASS X Pass X Pass X PASS X PASS
SOLDER HEAT (RSH)
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot Pass
22 THERMAL JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X PASS X PASS
RESISTANCE (TR)
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
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
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
Summary: Pass

Submitted By:
Approved By:

Jon Stocker
lan Smith 5 July, 2016






Certificate of Design, Construction & Qualification

Description: Addition of Passivation to M11 Mask Set Die types upto 200 V Bvceo assembled at NAT

Category QBS Device 1 QBS Device 2 QBS Device 3
Product Part Number FZT855TA FZT955TA FZT956TA
Assembly Package Type S0T223 S0T223 S0T223
Assembly Package Size 3.5x6.5mm 3.5x6.5mm 3.5x6.5mm
Wafer Die Name(s) CZ855TPD FZT955TPD FZT956TPD
Wafer Die Size (W/L/Thickness) - After Saw 1.676 x 1.676 mm 1.6764 x 1.6764 mm 1.6764 x 1.6764 mm
Wafer Die Process / Technology Bipolar Bipolar Bipolar
Wafer Wafer FAB/ Location KFAB OFAB OFAB
Wafer Wafer Diameter 150mm 150mm 150mm
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3.5um 3.0um 3.0um
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiAg
Wafer Back Metal Thickness (All Layers) 300 /2600 / 5500 A 300/ 2600 / 5500 A 300 / 2600 / 5500 A
Wafer Die Conforming Coating (Passivation) Oxide/Nitride Oxide/Nitride Oxide/Nitride
Wafer Die passivation thickness range 5000 / 5000A 5000 / 5000A 5000 / 5000 A
Wafer No of masks Steps 5 6 6
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Soft Solder Soft Solder
Assembly Die Attach Material/ Supplier Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5
Assembly Bond Wire/Clip Bond Material/ Supplier Cu Au Cu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic
Assembly No. of bond over active area 3 3 3
Assembly Glass Transistion Temp 125°C 125°C 125°C
Assembly Terminal Finish (Plating) Material Matt Sn Matt Sn Matt Sn
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag
Assembly Wire Diameter 1.7 mil 2.0 mil 1.7 mil
Assembly Leadframe Type SOT-223 SOT-223 SOT-223
Assembly Leadframe Material K65/C194 K65/C194 K65/C194
Assembly Molding Compound Type GE1030 GE1030 GE1030
Assembly Mold Compound Material Manufacturer Nitto Denko Nitto Denko Nitto Denko
Assembly Green Compound (Yes/No) Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes
Assembly Assembly Site/ Location NAT NAT NAT
Assembly Test Site/ Location NAT NAT NAT
Product Max Junction Temp 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 78 °C/W 78 °C/W 78 °C/W
Product DataSheet DS33176 DS33190 DS36119
Product Qual Plan Number 15092204 15092204 15092204
z::)fi;; Test Test Conditions Duration / Limits SA::::I‘;OS?ZZ ::I:i:/t # of Lots X = Test Needed P::;I;t:“ X =Test Needed P':::;l::t:" X =Test Needed P':::;l::t:"
MSL1 Pre- Bake 125C 24 Hrs SMD only, for Test X Pass X Pass X Pass
2 conditioning Soak 85C, 85% RH 168Hrs 47 8 9810 3 Assembly lots X Pass X Pass X Pass
IR reflow 260C 3 cycles T X Pass X Pass X Pass
3 fé(J)ERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualification parts submitted for testing X Pass X Pass X Pass
4 PARAMETRIC -55€, 25€, 85C, 125C, 150C Operating Range, Per 0/25 3 wafer lots X Pass X Pass X Pass
VERIFICATION (PV) Data Sheet
Ta=150°C or Max Tj, Vd=100%*, PER MIL-STD-750- 168 Hrs 0/77 i Pass X Pass
5 HTRB 1 500 Hrs 0/77 3 wafer lots X Pass X Pass
1000 Hrs 0/77 X Pass X Pass
s HTRB Ta=150°C or Max Tj, Vd/Vr/Vcbo=80%, MIL-STD- ;gg ::Z gg; 3 wafer los i :22 i :zz
750-1/ PER JESD22 A-108 1000 Hrs 0/77 X Pass X Pass
168 Cycles 0/77 X Pass X Pass X Pass
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass X Pass X Pass
1000 Cycles 0/77 X Pass X Pass X Pass
- 9 ;
9 UHAST Ta=1306, 8:1/"1':)H 333 psia 96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass
. . 168 Hrs 0/77 X Pass X Pass X Pass
9alt H3TRB Ta=854C, 85% Rﬁ‘ with 80% Maximum Reverse 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass
Bias. JESD22A-101 1000 Hrs 0/77 X Pass X Pass X Pass
2520 Cycles 0/77 X Pass X Pass X Pass
10 10L MIL-STD-750 Method 1037 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 X Pass X Pass
11 ESD CDM (AEC-Q100-005) 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
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: Pass,

Submitted By:
Approved By:

Jon Stocker
lan Smith 5 July, 2016






Certificate of Design, Construction & Qualification

il
[
I M ¢c o m P O mR A T E © ] of Ox/Nit for OFAB Gen5 Parts
Category Qual 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
Product Part Number ZX5T955GTA-36 + QBS parts ZXTP19100CZ ZXTP25140BFHQ DSS4160FDB ZXGD3009DYTA ZX5T853Z ZXTN19100CFF ZXTP25020CFF ZXTN55120HE6
Assembly Package Type S0T223 SOT89 SS0T23 U-DFN2020-6 SOT-363 SOT89 SOT23F SOT23F SOT26
Assembly Package Size 3.5x6.5mm 4.5*4.1*1.5mm 2.9x2.4x1.0 2.0*2.0*0.6 2.15*13*1.0 4.5*4.1*1.5mm 2.9%x2.4x0.9 2.9%x2.4x0.9 3.0*2.8*1.15mm
Wafer Die Name(s) ZX5T955PD X19P100CTPYD X25P140BPD X26N60CPXD X30N40CT3C + X30P40CT3C ZXST853PXD X19N100CT3D X25P20CT3D X55N120AD
Wafer Die Size (W/L/Thickness) - After Saw 1.295%1.295 1.067*1.067*0.254mm 0.810rr$m1;<8ol.“8:‘0mm X 0.740%0.770*0.165 0.395 x 0395 mm 1.295%1.295mm 1.067 x 1.067 x 0.178 0.810x0.810x0.178 900x900x203um
Wafer Die Process / Technology. Bipolar Gen 5 Bipolar Gen 5 Bipolar Gen 5 Bipolar Gen 5 Bipolar Gen 5 BJT / NPN BIT BJT BJT/NPN
Wafer Wafer FAB/ Location OFAB OFAB/UK OFAB / UK OFAB OFAB OFab / UK OFAB/KFAB OFAB/KFAB OFab/UK
Wafer Wafer Diameter 150mm 6" 150mm 150mm 150mm 6" 6 inch 6inch 6"
Wafer Front Metal Type AlSi AlSi AlSi AlSi AlSi AlSi AlSi AlSi AlSiCu
Wafer Front Metal Layer Number/ Thickness 6um 6um 6um 6um bum bum 6um bum 3um
Wafer Number of Poly Lavers n/a 0 n/a n/a n/a 0 NA NA 1
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiVAg TiNiAg Au Ti/NiV/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/NiV/Ag
Wafer Back Metal Thickness (All Layers) 300A 2600A 5500A 300A 2600A 5500A 300A 2600A 5500A 300A 2600A 5500A 10000A 300A/2600A/5500A 0.3KA/2.6KA/5.5KA 0.3KA/2.6KA/5.5KA 300/2600/5500A
Wafer Die Conforming Coating (Passivation) Ox/Nit Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride
Wafer Die passivation thickness range 5000/5000A 5000/5000A 5000/5000A 5000/5000A 5000/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A
Wafer No of masks Steps 6 6 5 5 5/6 5 5 6 6
Assembly Die quantity per package (e.g. single or dual dies) 1 1 Single Dual Complementary Single 1 1 Single
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Epoxy Epoxy Epoxy Eutectic Epoxy Epoxy Epoxy Epoxy
Assembly Die Attach Material/ Supplier Pb92.55n5Ag2.5 8200TI/Henkel 8200TI /Henkel QMI519/Henkel n/a H9607 / Namics Corp Japan QMI529HT QMI529HT 8200T!
Assembly Bond Wire/Clip Bond Material/ Supplier Cu Cu Cu Cu Cu Cu CuPd CuPd Cu
Assembly Bond Type (at Die) Thermosonic Ball Thermosonic Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Ball Thermosonic Thermosonic Thermosonic Ball Thermosonic
Assembly Bond Type (at LF) Thermosonic Stitch Thermosonic Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Stitch Thermosonic Thermosonic Thermosonic Stitch Thermosonic
Assembly No. of bond over active area 3 4 4 4 4 3 4 4 2
Assembly Glass Transistion Temp 130°C 135°C 125°C 135°C 110°C 135°C 125°C 125°C 110°C
Assembly Terminal Finish (Plating) Material Matte Sn 100% Sn 100% Sn PdNiAu 100% Sn Matte Sn 100% Pure Tin Plating 100% Pure Tin Plating Matte Sn
Assembly Header plating (Die Land Area) SpotAg Spot Ag Spot Ag PdNiAu Spot Ag SpotAg Ag selective 3-6um Ag selective 3-6um Spot Ag
Assembly Wire Diameter 1.7 mil 1.7 mil 1.7mil 1mil 1mil 1.7 mil 1.7mil 1.3mil 1 mil
Assembly Leadframe Type SOT-223A SOT-89 3L SOT23R SLP2020P6-M SOT-3630 SOT89-3LC 18301 18301 SOT-26C
Assembly Leadframe Material CDA194FH CDA194HH CDA194 C7025HH Allov42 CDA194FH K65 (Wieland) K65 (Wieland) EFTEC-64T
Assembly Molding Compound Type EME-G600 EMEG600 CEL-1700HF40SK-D3 EME-G770HCD CEL-1702HF9SK EMEG600 GE1030M GE1030M CEL1702HF9
Assembly Mold Compound Material Manufacturer SUMITOMO Sumitomo Hitachi Sumitomo Hitachi Sumitomo Hitachi Hitachi Hitachi
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location CAT SAT/China SAT SAT SAT CAT DZNG DZNG SAT/China
Assembly Test Site/ Location CAT SAT/China SAT SAT SAT CAT DZNG DZNG SAT/China
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 78°C/W 68°C/W 171°C/W 308°C/W 450°C/W 83°C/W. 83 °C/W 83 °C/W 112°C/W.
Product DataSheet DS33426 DS33739 DS33760 DS37801 DS36913 DS33672 ZXTN19100CFF ZXTP25020CFF DS39345
Product Qual Plan Number 16010501 / TRB2015-045F 15090104 / TRB2015-064F 16031002 / TRB2016-021F 14031202 / TRB2013-113F 17012502 / TRB2016-009F QP13111505[TRB2013-054] QP13111505[TRB2013-054] QP16092702 [TRB2016-036
#in Accept on #
::; Test Test Conditions Duration / Limits sﬂ:;:ds/im #of Lots X=Test Needed v:::‘;; X=Test Needed v:::‘;; X=Test Needed v:::‘;; X=Test Needed v:::‘;; X=Test Needed v:::‘;; X=Test Needed v:::‘;; X=Test Needed v:::‘;; X=Test Needed P'::;‘;’" X=Test Needed P'::;‘;’"
(D) per Lot
Bake 125C 24 Hrs SMD only, for X+ QBS to device 1,2,3,4,5,6,7,8,9 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 Test #7, 8,9 &| 3 Assembly lots X + QBS to device 1,2,3,4, 8,9 Pass X Pass X Pass X Pass X Pass X Pass X pass X pass X Pass
IR reflow 260C 3 cycles 10 X + QBS to device 1,2,3,4,5,6,7,8,9 Pass X Pass X Pass X Pass X Pass X Pass X pass X pass X Pass
"All qualification parts submitted for X
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X+ QBS to device 1,2,3,4,5,6,7,8,9 Pass X Pass X Pass X Pass X Pass X Pass X pass X pass X Pass
PARAMETRIC . .
4 -55€, 25C, 85C, 125C, 150C Operating Range, Per Data Sheet 0/25 3 wafer lots X+ QBS to device 1,2,3,4,5,8,9 Pass X Pass. X Pass X Pass. X Pass X Pass
VERIFICATION (PV)
4 PARAMETRIC -85, 25C, 85C, 125C, 150C Operating Range, Per Data Sheet 0/50 3 wafer lots X Pass
VERIFICATION (PV) (AC, DC)
Ta=150°C or Max Tj Vd=100%*, PER MIL-STD-750 168 Hrs 0/77 X + QBS to device 1,2,5,6,7,8,9 Pass X Pass X Pass X Pass X pass. X pass X Pass
5 HTRB-1x 1 500 Hrs 0/77 3 wafer lots X+ QBS to device 1,2,5, 9 Pass X Pass X Pass X Pass X pass X pass X Pass
1000 Hrs 0/77 X + QBS to device 1,2,5,6,7,8,9 Pass X Pass X Pass X Pass X pass. X pass X Pass
Ta=150°C or Max Tj, Vd/Vr/Vcbo=80%, MIL-STD- 168 Hrs 0/77 QBS to dev?ce 3.4 X Pass X Pass
5 HTRB 7501/ PER JESD22 A-108 500 Hrs 0/77 3 wafer lots QBS to device 3,4 X Pass X Pass
1000 Hrs 0/77 QBS to device 3,4 X Pass X Pass
168 Cycles 0/77 X + QBS to device 1,2,3,4, Pass X Pass X Pass X Pass X Pass X Pass X pass X pass X pass
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X+ QBS to device 1,2,3,4, Pass X Pass X Pass X Pass X Pass X Pass X pass. X pass X pass
1000 Cycles 0/77 X + QBS to device 1,2,3,4, 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 ( 500 Hrs 0/5 3 Assembly lots X+ QBS to device 2,3 Pass X Pass X Pass X Pass X Pass
8 PCT/AC Ta=121°C 15PSIG All(z)oz%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X+ QBS to device 1,2,3,4,5,8,9 Pass X Pass X Pass X Pass X Pass X Pass X Pass
9 HAST-1x Ta=130C, BS%RH 33'3:?13080% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X+ QBS to device 1,2,3,4,5 Pass X Pass X Pass X Pass X Pass X Pass
Ta=859C, 85% RH, with 80% Reverse 168 Hrs 0/77 QBS to device 6,7,8,9 X pass. pass X Pass
9alt H3TRB-1x Bias. JESD22A-101 500 Hrs 0/77 3 wafer lots QBS to device 6,7,8,9 X pass pass X Pass
1000 Hrs 0/77 QBS to device 6,7,8,9 X pass. pass X Pass
2520 Cycles 0/77 X+ QBS to device 1,2,3,4, Pass X Pass X Pass X Pass X Pass X Pass X pass X pass X Pass
10 10L-1x MIL-STD-750 Method 1037 7560 Cycles 0/77 3 wafer lots X+ QBS to device 1,2,3,4, Pass X Pass X Pass X Pass X Pass X Pass X pass X pass X Pass
15000 Cycles 0/77 X + QBS to device 1,2,3,4, 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+ QBS to device 2,3 Pass X Pass X Pass X Pass X Pass X 8kV.
11 ESD CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X+ QBS to device 1,2 Pass X Pass X Pass X Pass X 1kV.
MM (AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X+ QBS to device 2,3 Pass X Pass X Pass X Pass X Pass X 400V,
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X+ QBS to device 1,2,3,4, Pass X Pass X Pass X Pass X Pass X Pass X pass X pass X Pass
RESISTANCE TO SOLDER 9
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @105S) PER SPEC 0/30 1 X+ QBS to device 1,2,4,5,6,7,8,9 Pass. X Pass X Pass. X Pass. X Pass. X pass X pass X Pass
2 RESISTANCE TO SOLDER | Surface Mount Devices only: Reflow Soldering - 3 Reflow cycles / PER SPEC 077 3 Assembly Lots QBS to device 3 X pass
HEAT (RSH) Per IPC/JEDEC J-STD-020
Surface Mount Devices only: One Reflow cycle;
followed by cooldown; then Hand Soldering:
RESISTANCE TO SOLDER " . 1 Reflow cycle + 1 Hand .
20 Condition B, Immersion in molten solder 2600C . 0/5 3 Assembly Lots QBS to device 3 X Pass
HEAT (RSH) N Soldering cycle / PER SPEC
for 10 seconds (no preheat), no degradation of
electrical or mechanical parameters.
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot; X+ QBS to device 1,2,3,4,56,7,8,9 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+ QBS to device 1,2,3,4,56,7,8,9 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 Assemblx lot; X + QBS to device 1,2,3,4,56,7,8,9 Pass X Pass X Pass X Pass X Pass X Pass X pass X pass X Pass
Summary: Pass

Submitted By:
Approved By:

Jon Stocker
lan Smith 26 Oct, 2017






Certificate of Design, Construction & Qualification

Description: Qualification of SuperSOT BJT die for passivation

Category Qual Device 1 Qual Device 2 Qual Device 3 QBS Source Device 1
Product Part Number FMMT625QTA FMMT619TA-36 FMMT718TA-36 FMMT723QTA
Assembly Package Type SOT-23 SOT-23 SOT-23 SOT-23
Assembly Package Size 2.9%2.4*1.05mm 2.9%2.4*1.05mm 2.9%2.4*1.05mm 2.9%2.4*1.05mm
Wafer Die Name(s) FMMT625TPC FMMT619TPC FMMT718TPC FMMT723TPC
Wafer Die Size (W/L/Thickness) - After Saw 0.9144 x 0.8636 0.9144 x 0.8636 0.9144 x 0.8636 0.9144 x 0.8636
Wafer Die Process / Technology Bipolar Bipolar Bipolar Bipolar
Wafer Wafer FAB/ Location OFAB OFAB OFAB OFAB
Wafer Wafer Diameter 125mm 125mm 125mm 125mm
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) 1.0um 1.0um 1.0um 1.0um
Wafer Die Conforming Coating (Passivation) OxNit OxNit OxNit OxNit
Wafer Die passivation thickness range 5000/5000A 5000/5000A 5000/5000A 5000/5000A
Wafer No of masks Steps 5 5 6 6
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 PdCu 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 3 3 3 3
Assembly Glass Transistion Temp 125°C 158°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 1.5 1.5 1.5 1.5
Assembly Leadframe Type SOT23F SOT-23F SOT-23F SOT23F
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Molding Compound Type EME-G700LA GR640HV-L1 GR640HV-L1 GR640HV-L1
Assembly Mold Compound Material Manufacturer Sumitomo 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 SAT SAT SAT SAT
Assembly Test Site/ Location SAT SAT SAT SAT
Product Max Junction Temp 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 200°C/W 200°C/W 200°C/W 200°C/W
Product DataSheet DS33237 DS33236 DS31924 DS33240
Product Qual Plan Number 16120504 [ TRB2016-090]
#in Accept on #
AEC- - . . Failed/ Results Results Results Results
Q101 Test Test Conditions Duration / Limits le Size # of Lots X =Test Needed pass/Fail X =Test Needed pass/Fail X = Test Needed pass/Fail QBS Test Completed pass/Fail
(D) per Lot
Bake 125C 24 Hrs SMD only, X PASS X PASS X PASS X PASS
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles 8,9&10 X PASS X PASS X PASS X PASS
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X PASS X PASS X X PASS
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & | Operating Range, Per Data Sheet 0/25 3 wafer lots X PASS X PASS X PASS X PASS
VERIFICATION (PV) DC accross data sheet temperature range (AC, DC)
Ta=150°C or Max Tj, Vd=100%*, PER MIL-STD-750- 168 Hrs o/77 X PASS X PASS X PASS X PASS
5 HTRB-1x 1 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS X PASS
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X PASS X PASS X PASS X PASS
1000 Cycles 0/77 X PASS X PASS X PASS X PASS
7b Wire Bond Integrity MIL-STD-750, Method 2037 500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS
8 PCT/AC Ta=121°C 15PS|GA110(§)2%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS
9 HAST-1x Ta=130C, 85%RH 33'32?13080% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X PASS X PASS
Ta=852C, 85% RH, with 80% Maximum Reverse 168 Hrs 0/77 A PASS A PASS
9alt H3TRB-1x . 500 Hrs 0/77 3 wafer lots X PASS X PASS
Bias. JESD22A-101
1000 Hrs 0/77 X PASS X PASS
2520 Cycles 0/77 X PASS X PASS X PASS X PASS
10 10L-1x MIL-STD-750 Method 1037 7560 Cycles 0/77 3 wafer lots X PASS X PASS X PASS X PASS
15000 Cycles 0/77 X PASS X PASS X PASS X PASS
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS
11 ESD CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS X PASS
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X PASS X PASS X PASS X PASS
20 RESIST:SAC_I_E(TRCSJ:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 X PASS X PASS X PASS X PASS
THERMAL RESISTANCE
22 (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS X PASS
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: Pass
Submitted By: Jon Stocker

Approved By: lan Smith 4 June, 2019






Certificate of Design, Construction & Qualification

Description : Qualification by Similarity for BJT Gen 3 products using Mask Sets M3/M4/M6 including Q parts currently using Au wire at SAT

Category Qu_al Device 1 Qual Device 2 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3 QBS Source De\ﬂ:e 4 QBS Source Deviie 5 QBS Source Deviia 6
ZXTN2097FTA ZXTP5401FLTA
Product Part Number . y FMMT625QTA FMMT619TA-36 ZXTC6718MCQ-7 ZXTP5401FLQTA FMMT723QTA FMMT718TA-36
+ Parts list + Parts list
Assembly Package Type SOT-23 SOT-23 SOT-23 SOT-23 DFN3020-8 SOT23 SOT-23 SOT-23
Assembly Package Size 2.9%2.4*1.05mm 2.9%2.4*1.05mm 2.9%2.4*1.05mm 2.9%2.4*1.05mm 3.0mm*2.00mm*0.80mm 2.9x2.40x1.0 2.9%2.4*1.05mm 2.9%2.4*1.05mm
Wafer Die Name(s) FMMT619TPWC ZXTP5401TPWC FMMT625TPQC FMMT619TPC FZT618TPYD / FZT718TPYD ZXTP5401TPWQC FMMT723TPC FMMT718TPC
Wafer Die Size (W/L/Thickness) - After Saw 0.9144 x 0.8636 0.6858mm x 0.6858mm 0.9144 x 0.8636 0.9144 x 0.8636 0.8638 x 0.9144 x 0.203 0.6858mm x 0.6858mm 0.9144 x 0.8636 0.9144 x 0.8636
Wafer Die Process / Technology BJT NPN BJT PNP BJT NPN BJT NPN BJT NPN/PNP BJT PNP BJT PNP BJT PNP
Wafer Wafer FAB/ Location OFAB [UK] OFAB [UK] OFAB [UK] OFAB [UK] OFAB [UK] OFAB [UK] OFAB [UK] OFAB [UK]
Wafer Wafer Diameter 150mm 150mm 150mm 150mm 150mm 150mm 150mm 150mm
Wafer Front Metal Type AlSiCu0.5 AlSiCu0.5 AlSiCu0.5 AlSiCu0.5 AlSiCu0.5 AlSiCu0.5 AlSiCu0.5 AlSiCu0.5
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3.0um 3.0um 3um 3um
Wafer Back Metal Type (All Layers) Au Au Au Au TiNiVAg Au Au Au
Wafer Back Metal Thickness (All Layers) 10000A 10000A 10000A 10000A 300A 2600A 5500A 10000A 10000A 10000A
Wafer Die Conforming Coating (Passivation) Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride
Wafer Die passivation thickness range 5000 /50004 5000 /50004 50004 /50004 5000 /50004 5000A /50007 5000A /50007 5000 /50004 5000 /50004
Wafer No of masks Steps 5 6 5 5 5/6 6 6 6
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 Dual Single 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic
Ci PdCu Wi
Assembly Bond Wire/Clip Bond Material/ Supplier Cu Cu PdCu Cu u = Cu Cu
Tanaka, Heraues,NBKQ LT™M
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
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
Assembly No. of bond over active area 3 3 3 3 2 2 3 3
Assembly Glass Transistion Temp 158°C 158°C 158°C 158°C 130°C 158°C 158°C 158°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn NiPdAu Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag SpotAg NiPdAu Spot Ag Spot Ag Spot Ag
Assembly Wire Diameter 1.5mils 1mil 1.5mils 1.5mils 38um 1mil 1.5mils 1.5mils
Assembly Leadframe Type SOT-23F SOT-23C SOT23F SOT-23F SLP3020P8 B SOT-23C SOT-23F SOT-23F
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 C7025HH Alloy 42 Alloy 42 Alloy 42
Assembly Molding Compound Type GR640HV-L1 GR640HV-L1 EME-G700LA GR640HV-L1 EMEG6770HCD GR640HV-L1 GR640HV-L1 GR640HV-L1
Assembly Mold Compound Material Manufacturer HENKEL HENKEL Sumitomo HENKEL Sumitomo 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 SAT SAT SAT SAT SAT CAT SAT SAT
Assembly Test Site/ Location SAT SAT SAT SAT SAT CAT SAT SAT
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) 200°C/W 403°C/W. 200°C/W 200°C/W 83.3°C/W. 403°C/W. 200°C/W 200°C/W
Product DataSheet ZXTN2097F ZXTP5401FL DS33237 DS33236 DS31927 ZXTP5401FLQ DS31924 DS31924
Product Qual Plan Number QP#22071802[TRB2019-038] QP#22071802[TRB2019-038] QP#19050702[TRB2019-038] QP#19050702[TRB2019-038] QP#16020502 [TRB2016-010] QP#21080501 [TRB2021-038] QP#16120504[TRB2016-090] QP#19050702[TRB2019-038]
#in Accept on #
AEC- Failed/ Results Results Results Results Results Results Results Results
Test Test Conditions Durati Limit: # of Lot: X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed
Q101 € Getcp/lnits Sample Size| © s st feede Pass/Fail st feece Pass/Fail st feece Pass/Fail st feece Pass/Fail st feece Pass/Fail st Neede Pass/Fail st Neede Pass/Fail st feede Pass/Fail
(D) per Lot
Bake 125C 24 Hrs SMD only, QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 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 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 8,9&10 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X PASS
P, | i h
4 ARAMETRIC Test all parameters per Data Sheet inlcuding AC&. | - Operating Range, Per Data Sheet 0/25 3 wafer lots QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X pass X Pass X Pass X Pass X Pass X PASS
VERIFICATION (PV) DC accross data sheet temperature range (AC, DC)
Ta=150°C or Max Tj, Vd=100%", PER MIL-STD-750- 168 Hrs 0/77 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
5 HTRB-1x 1 500 Hrs 0/77 3 wafer lots QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles 0/77 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles 0/77 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
Post-1x TC Ball +
7 ost-1x T¢ Ba Post-1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots ’ -
Stitch/Wedge pull
Post-1x TC Ball Shear Post-1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots X Pass
Post-1x T i
Post-1x TC Cross-section | St 1X TC forinitial qual of new die/package or post 1000 Cycles 0/1 3 Assembly lots X Pass
family/technology
7b Wire Bond Integrity MIL-STD-750, Method 2037 500 Hrs 0/5 3 Assembly lots QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
=1302C/85%
8 UHAST Ta=130°C/BS%RH, S6Hrs for release, 168, 240 Hrs 96 Hrs o/77 3 Assembly lots QBS to Source Dev 4,5,6 X pass X Pass
for information; PER JESD22-A118
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC & A102 ’ 96 Hrs 0/77 3 Assembly lots QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass
= 9% 3 psia 80% Bias; -
9 HAST-1x Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22: 96 Hrs o/77 3 wafer lots X Pass
Al110
Ta=859C, 85% RH, with 80% Maximum Reverse 168 Hrs 0/77 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass
H3TRB-1x Bias. JESD22A-101 500 Hrs 0/77 3 wafer lots QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass
. 1000 Hrs 0/77 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass
Post-1x H3TRB Ball
ostx all+ Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs 0/3 3 wafer lots X pass X pass
Stitch/Wedge pull
Post-1x H3TRB Ball Shear Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs 0/3 3 wafer lots X Pass X Pass
Post-1x HSTRB Cross- Post-1x H3TRB for Inl.(lal qual of new die/package post 1000 Hrs o 3 wafer lots X Pass X Pass
9alt section or family/technology
=852 i %
H3TRB-2x Ta=B52C, 5% RH, with 80% Maximum Reverse 2000 Hrs 0/70 3 wafer lots X Pass X pass
Bias. JESD22A-101
Post-2x H3TRB Ball
ost-ax all+ Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X pass X pass
Stitch/Wedge pull
Post-2x H3TRB Ball Shear Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs 0/3 3 wafer lots X Pass X Pass
Post-2x H3TRB C - Post-2x H3TRB for initial | of di ki
Ostax R3TRE Lross ost-ex orinitia’ qual ot new ie/package post 2000 Hrs 0/1 3 wafer lots X Pass X Pass
section or family/technology
2520 Cycles 0/77 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
10 10L-1x MIL-STD-750 Method 1037 7560 Cycles 0/77 3 wafer lots QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0/77 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
10L-2x MIL-STD-750 Method 1037 30000 Cycles 0/77 3 wafer lots X Pass X Pass
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass
11 ESD CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
P Physi
13 ackage Physical JESD22-8100 Package Outline 0/30 1 Assembly lot X Pass X Pass
Dimemsions (PD)
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 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 Dev 4,5 X Pass X Pass X Pass
THERMAL RESISTANCE
22 (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass 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 Dev 1,2,3 QBS to Source Dev 4,5,6 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 lo QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 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 Assemblx lot QBS to Source Dev 1,2,3 QBS to Source Dev 4,5,6 X Pass X Pass X Pass X Pass X Pass X Pass
Summary: Pass
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Qualification by Similarity for BIT Gen 3 products using Mask Sets M5/M7/M52/M85-87 including Q parts using Au wire.

M7 QBS Part M52 QBS Part M85 QBS Part M86/87 QBS Part M107 QBS Part M5 QBS Part
ol CEPLSLELEL LIRS LELEL Mg6/a7.005 Pt ot Lootesan
Category Qual Device 1 ‘Qual Device 2 ‘Qual Device 3 ‘QBS Source Device L ‘QBS Source Device 2. ‘GBS Source Device 3 ‘GBS Source Device 4 ‘GBS Source Device 5 ‘GBS Source Device 6 ‘QBS Source Device 7
;
Product Part Number CUEEETER (AL AL ZXTNS5551FLQTA FZT603QTA FZT705Q FMMT619TA-36 DXTC3C100PDQ-13 MMST5401Q-7-F MMBT5551Q-7
+ Parts list + Parts list + Parts List
Assembly Package Tvoe sor23 sot-23 Sot223 sot23 sot223 SoT223 sot-23 PowerDIS060-8-SWP SoT323 sot23
Assembly. Package Size 2.9x%2.40x1.0 2.9*2.4*1.05mm 6.5x7.0x1.65 2.9x2.40x1.0 6.5%x7.0x1.65 6.5%x7.0x1.65 2.9*2.4*1.05mm 5.15mm x 6.40mm x 1.0mm 2.15x2.1x1.0mm 2.9x2.40x1.0
Wafer Die Name(s) ZXINSS51TPZC FZT603TPD FZT705TPD ZXTNSS51TPZQC FZT603TPXQD FZ1705TPQD FMIMT619TPC 12N100CXQD + 5X12P100CXQD 0.406mm x 0.406mm ZXTNSS51TPZQC
Wafer Die Size (W/L/Thickness) - After Saw 0.4064mm x 0.4064mm 1.0668 x 1.0668mm 1066.8 x 1066.8 x 279um 0.4064mm x 0.4064mm 1.0668 x 1.0668mm 1066.8 x 1066.8 x 279um 0.9144 x 0.8636 0.838mm x 1.727mm x 0.203mm 0.44mm x 0.44mm 0.4064mm x 0.4064mm
Wafer Die Process / Technology BITNPN BITNPN BITNPN NPN BIT Bipolar BITNPN BIT Gens PNP Small Signal Bipolar BITNPN
Wafer Wafer FAB/ Location OFAB [UK] OFAB / UK OFAB OFAB [UK] OFAB / UK OFAB OFAB [UK] OFAB / UK OFAB / UK OFAB [UK]
Wafer Wafer Diameter 150mm 150mm 150mm 150mm 150mm 150mm 150mm 150mm 150mm 150mm
Wafer Front Metal Tvpe AISiCu0.5 AlSiCu AlSi1Cu0.5 AISiCu0.5 AlSiCu AlSi1Cu0.5 AlSiCu0.5 AlSi1 AlSiCu0.5 AlSiCu0.5
Wafer Front Metal Laver Number/ Thickness 3.0um 3um 3um 3.0um 3um 3um 3um 6um 3um 3um
Wafer Back Metal Tvpe (All Lavers) Au TiNiVAg Ti/NiV/Ag Au TiNiVAg Ti/NiV/Ag Au TiNiVAg Au Au
Wafer Back Metal Thickness (All Lavers) 10000A 300A 2600A 5500A 300/2600/5500 10000A 300A 2600A 55004 300/2600/5500 10000A 300A/2600A/5500A 10000A 10000A
Wafer Die Conforming Coating (Passivation] 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 S5000A /50004 50004 / 5000 5000/5000A S5000A /50004 5000A / 50004 5000/5000A 5000A /5000A 5000A /5000A 5000A / 5000A 5000A / 5000A
Wafer No of masks Steps 5 5 6 5 5 6 5 5/6 5 5
Assembly Die quantity per package (e.g. single or dual dies) Single single 1 Single Single 1 1 Dual single single
Assembly Die Attach Method (DB Tvoe) Eutectic Soft Solder Soft Solder Eutectic Soft Solder Soft Solder Eutectic Epoxy Eutectic Eutectic
Assembly Die Attach Material/ Supplier n/a Pbs ‘Heraeus n/a n/a Heraeu: n/a n/a QMI529HT-LV/Henkel n/a n/a
Cu Wire / PdCu/ PdCu Wire / PdCu/ PdCu/ Cu Wire / PdCu Wire /
Assembl Bond Wire/Clip Bond Material/ Suppli c PdCu /LTM
sl ond Wire/Clip Bond Material/ Supplier 7 BKQ Tanaka pla ™ Tanaka Tanaka - g Tanaka Heraeus. NBKQ M
Assembly Bond Type (at Die) T ic Ball Bond Ball Bond T T ic Ball Bond T ic Ball Bond T i T ic Ball Bond T ic Ball Bond Ball Bond Ball Bond
Assembly Bond Tvoe (at LF) titch Bond Stitch Bond T titch Bond titch Bond T T Stitch Bond T Stitch Bond T Stitch Bond titch Bond
Assembly No-of bond over active area 2 2 2 2 2 3 8 4 2
Assembly Glass Transistion Temp. 158°C 130°C 130°C 158°C 130°C 130°C 158°C 120°C 130°C 158°C
Assembly. Terminal Finish (Plating) Material 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) Copper None [Bare Cul Spot Az Copper None [Bare Cul Spot Az Spot Az NiPdAu Spot Ag Copper
Assembly. Wire Diameter_ 25um. 38um 1.5mil 25um. 38um. 1.5mil 1.5mils 33um 25um 25um.
Assembly Leadframe Tye SOT-23A SoT-223¢C SOT-223C soT-23C soT-223¢C SOT-223C SoT-23F PD5060-81 BA Type SOT-323A soT-23¢
Assembly. Leadframe Material Alloy 42 CDA194 CDA194FH Alloy 42 CDA194 CDA194FH Alloy 42 CDA194 CDA194FH Alloy 42
Assembly Molding Compound Type: GRO4OHV-LT EMEG600 EMEG600 GRO4OHV-LT EMEG700 Epoxy GREAOHV-L1 CEL-9240HF105K-M CEL-1702HFO SK GRO4OHV-LT
Assembly. Mold Compound Material Henkel Sumitomo_ Sumitomo_ Henkel Sumitomo EME-G700 HENKEL Hitachi Hitachi Henkel
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes VES Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes YES Yes Yes Yes
Assembly Assembly Site/ Location SAT / CAT SAT SAT / CAT CaT CaT caT SAT caT SAT CaT
Assembly Test Site/ Location SAT / CAT SAT SAT / CAT CAT CAT CAT. SAT CAT. SAT CAT
Product Max Junction Temp 150°C 150°C 150C 150°C 150°C 150C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 379°C/W 62°C/W 62°C/W 379°C/W 62°C/W 62°C/W 200°C/W 85°C/W 625°C/W. argw
Product Datasheet ZXTNSSS1FL £71603 £21705 ZXINSSS1FL F716030 F217050 FMMT619 DXTC3C100PDQ D539993 MMBTS551Q
Product Qual Plan Number QPii22072802 QP#22072802 QPH22072802 QP#21061604 [TRB2021-037) QP18020802 [TRB2018-035] QPH17121403[TRB2018-018] QPH19050702[TRB2019-038] QP#21030403 [TRB2021-035] QP#140514031 [TRB2014-005] QP#20012902 [TRB2020-003]
#in Accept on ]
AEC- Failed/ Results Results Results Results Results Results Results Results Results Results
Test Test Conditions Duration / Limit #ofLots X = Test Needed X=Test Needed X=Test Needed Test Completed Test Completed Test Completed Test Completed Test Completed Test Completed Test Completed
Q101 < D D ple Si estieet Pass/Fail © Pass/Fail © Pass/Fail ok Pass/Fail ok Pass/Fail G Pass/Fail G Pass/Fail G Pass/Fail G Pass/Fail ok Pass/Fail
(D) per Lot
Bake 125C 24 Hrs SVD only, GBS to Source Dev 1 Pass ‘GBS to Source Dev 2. Pass QBS to Source Dev 3 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. QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
TR reflow 260C 3 cycles , QBS to Source Dev 1 Pass QBS to Source Dev2 Pass QBS to Source Dev3, Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Al qualification parts submitted
3 |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC qualiica ‘°:'$m; submittedtor QB to Source Dev 1 Pass QB to Source Dev 2 pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC& | - Operating Range, Per Data sheet | ), 3 wafer lots QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QB to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
VERIFICATION (PV) DC accross data sheet temperature range :
. 168 Hrs. 0/77 QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Ta=150°C or Max Tj, Vd=100%*, PER MIL'STD-750-
HTRB-1x ® orMaxTl L 500 Hrs 0/77 3 wafer lots QBS to Source Dev 1 Pass QBS to Source Dev 2. Pass QBS to Source Dev3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 QBS to Source Dev 1 Pass GBS to Source Dev2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
g | PostixHTRBCross: - |Post-IxHTR for iniia qual of new die/package or post 1000 Hrs o1 3 wafer lots QB to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev3 Pass X Pass X Pass X Pass X Pass
section family/technology
HTRB-2x Ta=150°C or Max Tj, Ve 'lm% + PER MIL-STD-750- 2000 Hrs 0/76 3 wafer lots QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev3 Pass X Pass X Pass X Pass X Pass
Post-2x HTRB Cross- | Post-2x HTRB for nitial qual of new die/package or| post 2000 Hrs 0/1 3 wafer lots QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev3 Pass X Pass X Pass X Pass X Pass
section family/technology
Steady State Operational MIL-STD-750-1, M1038 Condition B (Zeners), at 168 Hrs. 0/77 . s
‘(’me - ; rated IZ max, TA to rated T), TEST before 500 Hrs /77 3 wafer lots X Pass
v and after SSOP as a minimum. 1000 Hrs o/77 X Pass
5¢ =
Post-1x Cross-section | 0st-Lxforinitial qual of new die/package or post 1000 Hrs o1 3 wafer lots X Pass
Post-2x Cross-section | oSt forinitial aual of new die/package or post 2000 Hrs o 3 wafer lots X pass
168 Cycles 0/77 QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
T Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots QBS to Source Dev 1 Pass QBS to Source Dev2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles 0/77 QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
7 S':‘:S;'}‘:/T; gall '” Post-1x TC (Max 30 wires/balls) post 1000 Cycles 03 3 Assembly lots QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev3 Pass X Pass X Pass X Pass X Pass
itch/Wedge pu
Post-Lx TC Ball Shear Post-1x TC (Max 30 wires/balls) Dost 1000 Cycles 03 3 Assembly lots GBS to Source Dev 1 Pass GBS to Source Dev2. Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass
Post-1x T Cross-section | *0°1X TCfer nitial qual of new die/package or post 1000 Cycles 0/1 3 Assembly lots QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X pass
7b | Wire Bond Integrity MILSTD-750, Method 2037 500 Hrs o/ 3 Assembly lots GBS to Source Dev 1 Pass GBS to Source Dev2. Pass QBS to Source Dev3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
8 UHAST Ta=130C/B5%RH, 96Hrs for release, 168, 240 Hrs 96 Hrs 0/77 3 Assembly lots QBS to Source Dev 1 pass X Pass X pass
for information; PER JESD22-A118
8 alt) PCT/AC Te=1217C15PSIG ;1":;““; PER JESD22- 96 Hrs /77 3 Assembly lots Q8BS to Source Dev2 Pass QBS to Source Dev3 pass X Pass X pass X Pass X Pass X Pass
HAST-1x Ta=130C, 85%RH 33 3251‘:;0% Bias; PER JESD22- 96 Hrs o/77 3 wafer lots QBS to Source Dev 2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass
Post-1x HAST Ball + Post-1x HAST (Max 30 wires/balls) post 96 Hrs 03 3 wafer lots QBS to Source Dev 2. Pass QBS to Source Dev 3 Pass X Pass X Pass
Stitch/Wedse pull
Post-Lx HAST Ball Shear Post-Lx HAST (Miax 30 wires/balls) D0t 96 Hrs 03 3 wafer lots GBS to Source Dev2 Pass GBS to Source Dev3 Pass X Pass X Pass
Post-1x H:«ST Cross- | Post-Lx HAST for nitial qual of new die/package o] post 96 H on 3 waer ots eSS pass. T pass X Pass X pass
5 section
HAST-2x 30, B5%RH 33 3;?‘:030% Bias; PER JESD22- 192 Hrs /70 3 wafer lots QBS to Source Dev2 Pass BS to Source Dev3 Pass X Pass X Pass
Post:2x HAST Ball + Post-2x HAST (Max 30 wires/balls) post 192 Hrs o3 3 wafer lots QBS to Source Dev 2. Pass QBS to Source Dev3 Pass X Pass X Pass
Stitch/Wedse pull
Post-2x HAST Ball Shear Post-2x HAST (Miax 30 wires/balls) bost 192 Hrs 03 3 wafer lots GBS to Source Dev2. Pass QBS to Source Dev3 Pass X Pass X Pass
Post-2x H:«ST Cross- | Post-2x HAST for nitial qual of new die/package o] post 192 s on 3 waer ots e —— pass. T pass X Pass X pass
section
28570, 859% RH, with 80% Miaximum Reverse 168 Hrs /77 GBS to Source Dev 1 Pass GBS to Source Dev2. Pass Pass X Pass X Pass X Pass X Pass X Pass X Pass
H3TRB-1x. Bias. JESD22A-101 500 Hrs. 0/77 3 wafer lots QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass Pass X Pass. X Pass. X Pass X Pass X Pass. X Pass.
1000 Hrs 0/77 QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass. Pass. X Pass X Pass. X Pass X Pass X Pass X Pass
Post-Lx HITRB Ball + Post-1x HITRB (Max 30 wires/balls) post 1000 Hrs o3 3 wafer lots BS to Source Dev 1 Pass QB to Source Dev 2 pass X pass X Pass x Pass i Pass
Stitch/Wedge pull
Post-1x H3TRB Ball Shear Post-1x HITRB (Max 30 wires/balls) post 1000 Hrs o3 3 wafer lots QBS to Source Dev 1 pass QBS to Source Dev2 Pass X pass X Pass X Pass X Pass
gar | PO HTRB Cross- | Post-LxH3TRB for initial qual of new die/package post 1000 Hrs 0/1 3 wafer lots QBS to Source Dev 1 pass QBS to Source Dev2 pass X Pass X Pass x Pass X Pass
section
H3TRB-2x Ta=BS%C, 8% RH, with 80% Maximum Reverse 2000 Hrs /70 3 wafer lots QBS to Source Dev 1 pass QBS to Source Dev 2 pass x pass X Pass X Pass X Pass
Bias. JESD22A-101
Post-2x HITRB Ball ¢ Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs o3 3 wafer lots BS to Source Dev 1 Pass QB to Source Dev 2 pass X pass X Pass x Pass i Pass
Stitch/Wedge pull
Post-2x H3TRB Ball Shear Post-2x HITRB (Max 30 wires/balls) post 2000 Hrs o3 3 wafer lots QBS to Source Dev 1 pass QBS to Source Dev2 Pass X pass X pass X Pass X Pass
Post-2x HTRB Cross- | Post-2xH3TRB for initial qual of new die/package post 2000 Hrs 0/1 3 wafer lots QBS to Source Dev 1 Pass QBS to Source Dev2 pass X Pass X Pass x Pass X Pass
section or
2520 Cycles /77 QBS to Source Dev. ass. QBS to Source Dev ass. QBS to Source Dev 3 ass X Pass ass. X ass X Pass ass. X Pass X Pass
10 10L-1x MIL-STD-750 Method 1037 7560 Cycles /77 3 wafer lots QBS to Source Dev. ass. QBS to Source Dev. ass QBS to Source Dev 3 ass. X Pass ass. X ass X Pass ass X Pass X Pass
15000 Cycles /77 QBS to Source Dev. ass. QBS to Source Dev ass. QBS to Source Dev 3 ass. X Pass ass. X ass X Pass ass. X Pass X Pass
1oL-2x MILSTD-750 Method 1037 30000 Cycles /77 3 wafer lots QBS to Source Dev ass GBS to Source Dev. ass QBS to Source Dev 3 ass X Pass ass X ass ass
HBM (AEC-Q101-001) PER DATA SHEET /30 wafer lot QBS to Source Dev. ass. (QBS to Source Dev. ass QBS to Source Dev 3 ass X Pass ass. X ass X ass ass. X ass.
1 £sD COM__(AEC-Q101-005) PER DATA SHEET /30 wafer lot QBS to Source Dev ass QBS to Source Dev ass QBS to Source Dev 3 ass X Pass ass X ass X ass ass X ass
MM (AEC-Q101-002) PER DATA SHEET 0/30 wafer lot QBS to Source Dev ass. QBS to Source Dev ass QBS to Source Dev 3 ass. X Pass ass. X ass X ass ass. X ass.
fE) oPA AEC Q101004 SEC. 4 /2 T Assembly ot QBS to Source Dev ass GBS to Source Dev. ass QBS to Source Dev3 ass Pass ass X ass X ass Pass ass X ass
B Package th?::\ JESD22-B100 Package Outline 0/30 1 Assembly lot QBS to Source Dev 1 Pass QBS to Source Dev 3 Pass X pass X Pass
20 RES‘ST:EN:TE(‘;E:?LDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 QBS to Source Dev 1 Pass QBS to Source Dev 2 Pass. QBS to Source Dev 3 Pass. X Pass. X Pass. X Pass. X Pass X Pass X Pass X Pass
21 il J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot (QBS to Source Dev 2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass
THI U
22 ERMA\I::.S‘S ANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot QBS to Source Dev 1 Pass X Pass. X Pass. X Pass. X Pass. X Pass.
23| Wire Bond Strength MILSTD-750 METHOD 2037 (ESD22-B1168) Cplo166 O/minof5| 1 Assemblylot GBS to Source Dev 1 Pass GBS to Source Dev2. Pass QBS to Source Dev 3 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 Dev 1 Pass QBS to Source Dev 2 Pass QBS to Source Dev 3 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
25 Die Shear. MIL-STD-750 (2017) CLk>1.55 0/5 1 Assembly lot. QBS to Source Dev 1 Pass. QBS to Source Dev 2 Pass. C&S to Source Dev3 Pass. X Pass X Pass. X Pass X Pass. X Pass. X Pass. X Pass.
Summary: Pass
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