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PRODUCT CHANGE NOTICE PCN-2425 REV 1
Notification Date: Impleg;g.tatlon Product Family: Change Type: PCN #:
Additional Solderable Front Metal
th th Discrete Plating, Back Grinding and Back
4" October, 2019 4" January, 2020 Semiconductors Metal Process Source, and Wafer 2425
Source
TITLE

Qualification of Additional Wafer Solderable Front Metal Plating, Back Grinding and Back Metal Process Source, and
Additional Wafer Source for Select Products

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes Incorporated has qualified
internal "Diodes Technology (Cheng Du) Company Limited" (CAT) located in Chengdu, China as an additional wafer
solderable front metal plating, back grinding and back metal process facility, and also qualified “Diodes internal BCD
(Shanghai) Micro-Electronics Limited” (SFABZ2) in China as an additional internal wafer source for select products listed in
tables below.

Full electrical characterization and high reliability testing has been completed on representative part numbers to ensure there

is no change to device functionality or electrical specifications in the datasheet. Refer to the attached qualification / reliability
report (embedded in this file).

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

IMPACT

Continuity of Supply. No change in datasheet parameters or product performance.

PRODUCTS AFFECTED

Table 1 — Affected Part List to add CAT as the additional wafer back grinding and back metal process facility

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

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

WEB LINKS
Manufacturer’s Notice: https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/
For More Information Contact: http://www.diodes.com/contacts
Data Sheet: http://www.diodes.com/products

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.
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Table 1: Affected Part List to add CAT as the additional wafer back grinding and back metal process facility

DMC2025UFDB-7

DMN3055LFDB-7

DMP2305U-7

DMT10HO09LSS-13

DMT36M1LPS-13

DMTH3004LPS-13

DMC3016LDV-7

DMN4010LK3-13

DMP3007LSS-13

DMT10HO09SPS-13

DMT4004LPS-13

DMTH4004LK3-13

DMC3016LNS-7

DMN6017SFV-7

DMP3007SCG-7

DMT10H009SSS-13

DMT4005SCT

DMTH4004LPS-13

DMC3016LSD-13

DMN6017SK3-13

DMP3007SPS-13

DMT10HO10LCT

DMT4008LFV-13

DMTH4004SCTB-13

DMC3021LSD-13

DMNG601TK-7

DMP3013SFV-13

DMT10HO010LK3-13

DMT4008LFV-7

DMTH4004SPS-13

DMC3025LDV-7

DMNG6040SE-13

DMP3013SFV-7

DMT10HO010LPS-13

DMT4008LSS-13

DMTH4005SCT

DMC3025LNS-13

DMN6068SE-13

DMP3018SFV-13

DMT10HO010SCT

DMT6004LPS-13

DMTH4005SK3-13

DMC3025LNS-7

DMNG6069SE-13

DMP3018SFV-7

DMT10H010SPS-13

DMT6004SCT

DMTH4005SPS-13

DMC3025LSD-13

DMN6075S-13

DMP3018SSS-13

DMT10HO015LK3-13

DMT6004SPS-13

DMTH4007LK3-13

DMC3028LSDX-13

DMNG6075S-7

DMP3028LSD-13

DMT10HO015LPS-13

DMT6005LPS-13

DMTH4007LPS-13

DMC6040SSD-13

DMNH10H028SCT

DMP3036SFV-13

DMT10H015SK3-13

DMT6009LK3-13

DMTH4007SK3-13

DMC6070LND-7

DMNH10H028SK3-13

DMP3036SFV-7

DMT10HO72LFDF-7

DMT6009LPS-13

DMTH4007SPS-13

DMG2305UX-13

DMNH10H028SPS-13

DMP3036SSD-13

DMT10HO72LFV-7

DMT6010LPS-13

DMTH4008LPS-13

DMG2305UX-7

DMNH3010LK3-13

DMP3036SSS-13

DMT10H4M5LPS-13

DMT6010SCT

DMTH43M8LK3-13

DMG3414U-7

DMNH4004SPS-13

DMP3050LVT-7

DMT2004UFV-13

DMT6012LSS-13

DMTH43M8LPS-13

DMG4435SSS-13

DMNH4005SPS-13

DMP3056L-7

DMT2004UFV-7

DMT6013LFDF-7

DMTHG6004LPS-13

DMG6402LDM-7

DMNH4006SK3-13

DMP3056LDM-7

DMT2004UPS-13

DMT6015LFV-13

DMTH6004SCTB-13

DMN1004UFV-13

DMNH4011SPS-13

DMP3056LSD-13

DMT2005UDV-13

DMT6015LFV-7

DMTHG6004SK3-13

DMN1004UFV-7

DMNH6011LK3-13

DMP3056LSS-13

DMT3004LPS-13

DMT6016LSS-13

DMTHG6004SPS-13

DMN1045UFR4-7

DMNH6012SPS-13

DMP3085LSD-13

DMT3006LFDF-13

DMT6017LFV-7

DMTHG6005LK3-13

DMN10H099SK3-13

DMNH6021SK3-13

DMP3098L-7

DMT3006LFDF-7

DMT64M2LPSW-13

DMTH6005LPS-13

DMN1250UFEL-7

DMNH6021SPS-13

DMP3098LDM-7

DMT3006LFG-7

DMT67M8LPSW-13

DMTHG6006SPS-13

DMN2005UPS-13

DMNH6042SPS-13

DMP3098LSD-13

DMT3006LFV-13

DMT68M8LSS-13

DMTHG6009LK3-13

DMN2009USS-13

DMP1011LFV-13

DMP3098LSS-13

DMT3006LFV-7

DMT8008LPS-13

DMTHG6009LPS-13

DMN2056U-7

DMP1011LFV-7

DMP3099L-7

DMT3006LPS-13

DMT8012LK3-13

DMTHG6009SPS-13

DMN3009LFV-13

DMP1012USS-13

DMP34M4SPS-13

DMT3009LDT-7

DMT8012LPS-13

DMTH6010LK3-13

DMN3009LFV-7

DMP2003UPS-13

DMP6023LE-13

DMT3009LFVW-7

DMTH10HO09LPS-13

DMTH6010LPS-13

DMN3009LFVW-7

DMP2004DWK-7

DMP6050SPS-13

DMT3020LDV-13

DMTH10HO009SPS-13

DMTHG6010SCT

DMN3009SK3-13

DMP2010UFV-13

DMP6050SSD-13

DMT3020LDV-7

DMTH10HO10LCT

DMTH6010SK3-13

DMN3009SSS-13

DMP2010UFV-7

DMP6110SSS-13

DMT3020LFDB-7

DMTH10HO010LCTB-13

DMTH6016LK3-13

DMN3010LK3-13

DMP2035U-7

DMP6185SE-13

DMT3020LSD-13

DMTH10HO010LPS-13

DMTH6016LPS-13

DMN3016LDV-13

DMP2035UFDF-7

DMPH1006UPS-13

DMT3022UEV-7

DMTH10HO010SCT

DMTH8008LPS-13

DMN3016LDV-7

DMP2040USD-13

DMPH4013SK3-13

DMT31M7LPS-13

DMTH10HO010SPS-13

DMTHB8008SPS-13

DMN3025LFV-13

DMP2040USS-13

DMPH4023SK3-13

DMT32M5LPS-13

DMTH10HO15LCT

DMTH8012LK3-13

DMN3032LFDB-7

DMP2075UFDB-7

DMPH6023SK3-13

DMT34M1LPS-13

DMTH10HO015LK3-13

DMTH8012LPS-13

DMN3042L-13

DMP2130L-7

DMPHG6050SK3-13

DMT34M2LPS-13

DMTH10HO15LPS-13

DMTH8012LPSW-13

DMN3055LFDB-13

DMP2130LDM-7

DMT10HO09LPS-13

DMT35M7LFV-13

DMTH3004LK3-13

DIC-034 R4

Page 3 of 4

Diodes Incorporated
www.diodes.com

Rel Date: 2/8/2019




DrCOES.

I M € O R P O R AT E D

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

DMN22M5UFG-7 DMT4002LPS-13 SBRT10U50SP5-13 SBRT15U50SP5-7 SBRT20U60SP5-7 SBRT3U45SA-13
DMN3013LDG-13 DMT43M8LFG-7 SBRT10U50SP5-13D SBRT20M60SP5-13 SBRT20U60SP5-7D SBRT3U45SAF-13
DMP2001UPS-13 DMT6002LPS-13 SBRT15M50AP5-7 SBRT20M60SP5-7 SBRT3M40P1-7 SBRT3U60P1-7
DMP2002UPS-13 DMTH3002LPS-13 SBRT15U100SP5-13 SBRT20M60SP5-7D SBRT3M40SA-13 SBRT3UG60SA-13
DMP32M6SPS-13 DMTH6002LPS-13 SBRT15U100SP5-13D | SBRT20M80SP5-13 SBRT3M60P1-7 SBRT3U60SAF-13
DMT10HO09LFG-7 DMTH62M8LPS-13 SBRT15U100SP5-7 SBRT20M80SP5-13D | SBRT3M60SA-13 SBRT5A50SA-13
DMT10H017LPD-13 | DMTH8003SPS-13 SBRT15U50SP5-13 SBRT20U60SP5-13 SBRT3U40P1-7 SBRT5A50SAF-13
DMT31M6LPS-13 SBRT10M50SP5-13 | SBRT15U50SP5-13D
Table 3 — Affected Part List to add SFAB2 as the alternate internal wafer source

2N7002-13-F BSS138-7-F DMG1013T-7 DMN2028UFU-7 DMN6140L-13 DMP21DOUFB-7B
2N7002-7-F BSS138DW-7-F DMG1013UW-7 DMN2050LFDB-13 DMN6140L-7 DMP21DOUT-7
2N7002DW-7-F BSS138W-7-F DMG1016UDW-7 DMN2050LFDB-7 DMN62D0OSFD-7 DMP2240UDM-7
2N7002E-7-F BSS8402DW-13-F DMG1016V-7 DMN2100UDM-7 DMN63D1L-13 DMP2240UW-7
2N7002K-13 BSS8402DW-7-F DMG1023UV-7 DMN2300U-7 DMNG63D1LT-13 DMP4010SK3-13
2N7002K-7 BSS84-13-F DMG1029SV-7 DMN2300UFB4-7B DMNG63D1LT-7 DMP4015SK3-13
2N7002T-13-F BSS84-7-F DMG6601LVT-7 DMN2300UFB-7 DMN63D1LV-7 DMP4015SPS-13
2N7002T-7-F BSS84DW-13-F DMG6602SVTX-7 DMN2300UFD-7 DMN63D1LW-7 DMP4015SSS-13
2N7002VAC-7 BSS84DW-7-F DMG6968U-7 DMN2300UFL4-7 DMN66DOLDW-7 DMP510DL-7
2N7002VC-7 BSS84DW-7-G DMG6968UDM-7 DMN3023L-7 DMN67D8L-7 DMP610DL-7
2N7002W-7-F BSS84W-7-F DMG6968UTS-13 DMN601DMK-7 DMN67D8LW-13 DMPH4015SSS-13
BS870-7-F DMC2700UDM-7 DMG8601UFG-7 DMNG601DWK-7 DMN67D8LW-7 DMS2120LFWB-7
BSN20-7 DMC3400SDW-13 DMG9933USD-13 DMNG601K-7 DMP2100UFU-7 DMS2220LFDB-7
BSS123-13-F DMC3400SDW-7 DMN2019UTS-13 DMNG601TK-7 DMP2104V-7 MMBF170-13-F
BSS123-7-F DMG1012T-13 DMN2026UVT-13 DMNG601VK-7 DMP21DOUFB4-7B MMBF170-7-F
BSS123W-7-F DMG1012T-7 DMN2026UVT-7 DMN601WK-7 DMP21DOUFB4-7R ZXMN2F34FHTA
BSS138-13-F DMG1012UW-7 DMN2028UFDH-7
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Certificate of Design, Construction & Qualification

Description: Qualification of 2N7002DWS-7 and QBS SFAB2 wafer to 2N7002 family.

Category Qual Device 1 Qual Device 2 Qual Device 3 QBS Source Devicel
2N7002-7-F DMN65DIL-7
Product Part Number INT002-13-F 2N7002DWS-7 2N7002DW-7-F DMN65D9L-13
Assembly Package Type SOT23 SOT363 SOT363 SOT23
Assembly Package Size 2.9%2.4*1.025mm 2.1*2.15*1.05mm 2.1*2.15*1.05mm 2.9%2.4*1.025mm
a DF23N60A DF23N60AE DF23N60A DF23N60AE
Wafer Die Name(s)
DF23N60A-BN DF23N60AE-BN DF23N60A-BN DF23N60AE-BN
Wafer Die Size (W/L/Thickness) - After Saw 0.33*0.33*0.14mm 0.33*0.33*0.14mm 0.33*0.33*0.14mm 0.33*0.33*0.14mm
Wafer Die Process / Technology Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET
Wafer Wafer FAB/ Location SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai
Wafer Wafer Diameter 8inch 8inch 8inch 8inch
Wafer Front Metal Type AlCu AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 1/4um 1/4um 1/4um 1/4um
Wafer Number of Poly Layers 1 1 1 1
Wafer Back Metal Type (All Layers) Au Au Au Au
Wafer Back Metal Thickness (All Layers) 5KA 5KA 5KA 5KA
Wafer Die Conforming Coating (Passivation) Oxide Oxide Oxide Oxide
Waf Di P hicki 3K TEOS oxide+7K SiN 3K TEOS oxide+7K SiN 3K TEOS oxide+7K SiN 3K TEOS oxide+7K SiN
aer [ P S (3 +5K TEOS oxide +5K TEOS oxide +5K TEOS oxide +5K TEOS oxide
Wafer No of masks Steps 7 7 7 7
Assembly Die quantity per package (e.g. single or dual dies) Single Dual Dual Single
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic
Assembly Bond Wire/Clip Bond Material/ Supplier Cu / TANAKA & Heraeus Cu / TANAKA & Heraeus Cu / TANAKA & Heraeus Cu / TANAKA & Heraeus
Assembly Bond Type (at Die) Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond
Assembly Bond Type (at LF) Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond
A Gate: 1 Cu wire Gate: 1 Cu wire/die Gate: 1 Cu wire/die Gate: 1 Cu wire
Assembly No. of bond over active area N . ) . ) N
Source: 1 Cu wire Source: 1 Cu wire/die Source: 1 Cu wire/die Source: 1 Cu wire
Assembly Glass Transistion Temp 160°C 160°C
Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin Pure Tin
Assembly Header plating (Die Land Area) Copper Plating Spot plating Spot plating Copper Plating
Assembly Wire Diameter Gate: lmll_ 1.0mil 1.0mil Gate: 1m||‘
Source: 1mil Source: 1mil
Assembly Leadframe Type SOT-23 C Type SOT-363 G Type SOT-363 G Type SOT-23 C Type
Assembly Leadframe Material Alloy42 Alloy42 Alloy42 Alloy42
Assembly Lead Frame Manufacturer SHE SDI/SHE SDI/SHE SHE
Assembly Molding Compound Type GR640HV-L1 CEL-1702HF9SK CEL-1702HF9SK GR640HV-L1
Assembly Mold Compound Material Manufacturer HENKEL HITACHI HITACHI HENKEL
Assembly Green Compound Yes/No) Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes
Assembly Assembly Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu
Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/Chengdu
Product Max Junction Temp 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 241°C/W 341°C/W 318°C/W. 186°C/W.
Product DataSheet DS11303 DS41208 DS30120 DS40594
— — — ==
Reliability and Characterization Testing
#in Acce.pt on
AEC- DR Results Results Results Results
Qo1 Test Test Conditions Duration / Limits S.ample # of Lots X = Test Needed Pass/Fail X = Test Needed Pass/Fail X = Test Needed pass/Fail X = Test Needed Pass/Fail
) Size per
Lot
Bake 125C 24 Hrs SMD only, QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
IR reflow 260C 3 cycles 8,9&10 QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
All qualification parts submitted for| ) )
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC | Operating Range, Per
* | verricaTion (pv) accross data sheet temperature range Data sheet (ac,0q) | /% 3 wafer lots X Pass X Pass X Pass X Pass
168 Hrs 0/77 X Pass QBS to Qual Device 2
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X Pass QBS to Qual Device 2
1000 Hrs 0/77 X Pass QBS to Qual Device 2
Ta=150°C or Max Tj, Vd/Vr/Vcbo=80%, MIL-STD-750-1 168 Hrs 0/77 QBS to QBS Source Devicel X Pass
5 HTRB / PER JESD22 A-108 500 Hrs 0/77 3 wafer lots QBS to QBS Source Devicel X Pass
1000 Hrs 0/77 QBS to QBS Source Devicel X Pass
N 168 Hrs 0/77 X Pass QBS to Qual Device 2
6 | MTeB (Ga‘Td Devices | r.-150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs o/77 3 wafer lots X Pass (OLE%) i (OUE blzvien 2
only) 1000 Hrs 0/77 X Pass QBS to Qual Device 2
: 168 Hrs 0/77 QBS to QBS Source Devicel X Pass
P (Ga“ed Devices | 1150 or Max Tj, Vg=80%, PER JESD22 A-108 500 Hrs /77 3 wafer lots OBS to QBS Source Devicel X Pass
onty) 1000 Hrs 0/77 QBS to QBS Source Devicel X Pass
168 Cycles 0/77 QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
1000 Cycles 0/77 QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
8 PCT/AC Ta=121°C 15PS‘GA11(:$ARH' PER JESD22- 96 Hrs 0/77 3 Assembly lots QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
9 HAST Ta=130C, B5%RH 33'3:;;30% Bias; PER JESD22- 96 Hrs o/77 3 wafer lots QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
2520 Cycles 0/77 QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
15000 Cycles 0/77 QBS to QBS Source Devicel X Pass QBS to Qual Device 2 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 QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
13 Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
Dimemsions (PD)
20 RESIST:QI:;‘;(;:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot QBS to QBS Source Devicel X Pass QBS to Qual Device 2 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
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot QBS to QBS Source Devicel X Pass QBS to Qual Device 2 X Pass
Pre- & Post process
27 Dielectric Integrity AEC-Q101-004 Section 3 change comparison for 0/5 1 Assembly lot X Pass X Pass X Pass X Pass

Power MOS & IGBT onl

Summary:
Submitted By:
Approved By:






Certificate of Design, Construction & Qualification

Description: CAT Plating/BGBM Qualification for SBRT series products.

Category Qual Device 1 Qual Device 2 Qual Device 3
Product Part Number SBRT20M60SP5 SBRT3U60P1 SBRT5A50SAF
Assembly Package Type PowerDi-5 PD123 SMAF
Assembly Package Size 6.5*3.97*1.10mm 3.7*1.775*0.98mm 2.95*5.6*1.1mm
Wafer Die Name(s) NT123AA0060PAB2-4C NTO48AA0060PAA2-4C NTO59AA0050PAA2-4C
Wafer Die Size (W/L/Thickness) - After Saw. 3.120*3.120*0.25 mm 1.24/1.24/0.25 mm 1.51/1.51/0.25 mm
Wafer Die Process / Technology Trench SBR Trench SBR Trench SBR
Wafer Wafer FAB/ Location VIS VIS/TW VIS/TW
Wafer Wafer Diameter 8inch 8" 8"
Wafer Front Metal Type NiAu+AISiCu NiAu+AISiCu NiAu+AISiCu
Wafer Front Metal Layer Number/ Thickness 1.5um+4um 1.5um+4um 1.5um+4um
Wafer Number of Poly Layers 1 Poly 1 1
Wafer Back Metal Type (All Layers) Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers) 0.1/0.3/1 um 0.1/0.3/1 um 0.1/0.3/1 um
Wafer No of masks Steps 3 3 3
Assembly Die quantity per package (e.g. single or dual dies) Single Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder Solder Solder
Assembly Die Attach Material/ Supplier NC-SMQ51SC/Indium ES-500-SPA / Early Sun Solder Paste/REDSUN
Assembly Bond Wire/Clip Bond Material/ Supplier KLPOOg:gEIETACHI Clip / PBE Cu Clip/JIH LONG
Assembly Bond Type (at Die) Solder Solder Soldering
Assembly Bond Type (at LF) Solder Solder Soldering
Assembly No. of bond over active area 1 1 1 clip
Assembly Glass Transistion Temp 130C 135C 150 C
Assembly Terminal Finish (Plating) Material Pbfree 100% matte Tin Tin
Assembly Header plating (Die Land Area) Spot Ag Bare copper N/A
Assembly Wire Diameter Clip N/A N/A
Assembly Leadframe Type KLF00307 KLF00281 CDA19400
Assembly Leadframe Material CDA194FH CDA194HH Cu
Assembly Lead Frame Manufacturer NBKQ HITACHI CABLE I LEINE TT%USTRY €0,
Assembly Molding Compound Type EME-G700L EME-G600 EME-E110G
Assembly Mold Compound Material Manufacturer SUMITOMO SUMITOMC Tsu Kong Co.,Ltd
Assembly Green Compound (Yes/No) Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes
Assembly Assembly Site/ Location SAT SAT/SH ERIS/TW
Assembly Test Site/ Location SAT SAT/SH ERIS/TW
Product Max Junction Temp 150*C 150C 150 C
Product Max Thermal resistance Junc (case) 15 *C/W. N/A N/A
Product Max Thermal resistance Junc (amibent) 100 *C/W N/A N/A
Product DataSheet DS36826 DS37760 DS36544
e — — —
Reliability and Characterization Testing
#in |Accept on J
gii Test Test Conditions Duration / Limits g::]z% #of Lots X = Test Needed PZZS;;'L:' X = Test Needed PZZSS";S;I X = Test Needed PZZSS";S;II
(D) Size per Lof]
MSLL P Bake 125C 24 Hrs SMD only, X PASS X PASS X PASS
re-
2 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
3 (Eé(VT)ERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualificat 0?953:; submitted for X PASS X PASS X PASS
PARAMETRIC Test all parameters per Data Sheet inlcuding AC Operating Range, Per Data
4 | VERIFICATION (PV) | & DC accross data sheet temperature range Sheet (AC, DC) 0125 8 watfer lots R PASS % PASS % PASS
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X PASS X PASS X PASS
o . 168 Hrs /77 X PASS X PASS X PASS
5 HTRB Ta=150¢C orMax T”;;%fim%’ PER MIL-STD- 500 Hrs 077 3 wafer lots X PASS X PASS X PASS
1000 Hrs /77 X PASS X PASS X PASS
168 Cycles /77 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
1000 Cycles /77 X PASS X PASS X PASS
8 (alt) PCT/AC Ta=1217 15PSIG iggOZ/ORH' PER JESD22- 96 Hrs o177 3 Assembly lots X PASS X PASS X PASS
. . 168 Hrs /77 X PASS X PASS X PASS
9 alt H3TRB Ta=85°C, BS%BRH' gvggsgg/;qgfm“m Reverse 500 Hrs 077 3 wafer lots X PASS X PASS X PASS
'as. ) 1000 Hrs 077 X PASS X PASS X PASS
MIL-STD-750 Method 1037 (Not required for 2520 Cycles 0/ X PASS X PASS X PASS
10 1oL TVS) 7560 Cycles 0177 3 wafer lots X PASS X PASS X PASS
15000 Cycles 0/77 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
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X PASS X PASS X PASS
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X PASS X PASS X PASS
20 RESISTANCE TO JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot 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 X PASS X PASS X PASS
22 RES-Ir:'IFARNMCAEL(TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS X PASS X PASS
25 Die Shear WL-STD-750‘_2017) Cp_k>1.66 0/5 1 Aﬁmblv lot X PASS X PASS X PASS
Summary: William_lai 2019/5/14
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Certificate of Design, Construction & Qualification

Description: Qualification of SFAB2 as new wafer source

Die Size (W/L/Thickness) - After Saw

Die Process / Technolog

Category Qual Device 1 Qual Device 2 QBS Source Device 1 QBS Source Device 2
DMN62D0S-7
Product Part Number e DMN62D0SDW-7 BSS84DW-7-F BSSBADW-7-F
Assembls Package Type 50123 SOT363 S0T363 SOT363
Assembls Package Size 2.1%2.15%1.0mm 2.1%2.15%1.0mm 2.172.15*1.0mm 2.1*2.15%1.0mm
er Die Name(s) DF45N60AE-BN DF45N60AE-BN DFA5P50A-BN DF45PS0A-BN

0.4%0.4%0.158mm

0.4%0.4%0.158mm

0.4%0.4*0.158mm

0.4%0.4%0.158mm

Trench MOSFET

Trench MOSFET

Trench MOSFET

Trench MOSFET

Submitted By:
Approved By:

Frank Chen, 10/2/2019

a
a
a
afer Wafer FAB/ Location SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai SFAB2/ShangHai
afer Wafer Diameter 8inch 8inch 8 inch 8inch
afer Front Metal Type Alcu Alcu AlCu Alcu
afer Front Metal Layer Number/ Thickness 1/4um 1/4um 1/4um 1/4um
afer Number of Poly Layers 1 1 1 1
afer Back Metal Type (All Layers) Ti/Au Ti/Au Ti/Au Ti/Au
afer Back Metal Thickness (All Layers) O.5KA/SKA O5KA/SKA 0.5KA/SKA 0.5KA/SKA
afer Die Conforming Coating (Passivation) Nitride Nitride Nitride Nitride
afer Die passivation thickness range TEOS 3K+SIN 7K TEOS 3K+SIN 7K TEOS 3K+SIN 7K TEOS 3K+SIN 7K
afer No of masks Steps 7 7 7 7
Assembly Die quantity per package (e.g. single or dual dies) Single Dual Dual Dual
Assem! Die Attach Method (DB Type Eutectic Eutectic Eutectic Eutectic
Assem Bond Wire/Clip Bond Material/ Supplier Copper /Tanaka/Heraeus Copper /Tanaka/Heraeus Copper /Tanaka/Heraeus Copper / Heareus
Assem Bond Type (at Die) T
Assem Bond Type (at LF] T
Assembly No. of bondlover active area Gate: L wire Gate: 1 wire/Die Gate: 1 wire/Die Gate: 1 wire/Die
Source: 1 wire/Die Source: 1 wire/Die Source: 1 wire/Die
Assem Glass Transistion Temp K K
Assem Terminal Finish (Plating) Material Pure Sn Pure Sn Pure Sn
Assem Header plating (Die Land Area) Silver spot plating Bare copper Silver spot plating
Assem Wire Diameter 1.omil Omil 1.0mil
Assem Leadframe Type SOT-363G SOT-363K SOT-363G
Assem Leadframe Material Alloy42 Alloy 42 Alloy 42
Assem Lead Frame SHE/NBKQ SDI/SHE SDI/NBKQ MHT
Assem Molding Compound Type GR64OHV-LT CEL-1702HFO5K CEL1702HF95K CEL1702HF95K
Assem 'Mold Compound Material HENKEL Hitachi Hitachi Hitachi
Assem Green Compound (Yes/No| Yes Yes Yes Yes
Assem Lead-Free (Yes/No) Yes Yes Yes Yes
Assem ‘Assembly Site/ Location CAT/ Chengdu SAT / Shanghai CAT/ Chengdu SAT/ Shanghai
Assem Test Site/ Location CAT / Chengdu SAT/ Shanghai CAT/ Chengdu SAT / Shanghai
Product Max Junction Temg 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case] 91 C/W, NA NA NA
Product Max Thermal resistance Junc (amibent] 200°C/W 625"C/W 217°C/W 417°CW
Product Datasheet D522168 D522169 D530204 D530204
Reliability and Characterization Testing
#in Accept on
Results
AEC- # Failed/ Results Results Results
Qo1 Test Test Conditions Duration / Limits o #of Lots X = Test Needed Paslsllra X =Test Needed Pass/Fail X =Test Needed pass/Fail X = Test Needed Pass/Fall
(0) size per Lot
Bake 125C 24 s SVD only, X Pass X Pass X Pass X Pass
2 [msu Soak 85, 85% RH T68Hrs forTest#7,| 3 Assembly lots X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 89810 X Pass X Pass X Pass X Pass
3 [EXTERNAL VISUAL (V) MIL-STD-750 METHOD 2071 PER SPEC Al q”aw'””":e’::; submitted for X Pass X Pass X Pass X Pass
A PARAMETRIC Testall parameters per Data Sheet nlcuding AC &| Operating Range, Per Data Sheet | o 2 wafer ots " oass " oass M oass " oass
VERIFICATION (PV) DC accross data sheet temperature range (AC, DO)
168 Hrs /77 ass ass ass ass
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs /77 3 wafer lots ass ass ass ass
1000 Hrs /77 ass ass ass ass
- 168 Hrs /77 ass ass ass ass
6 | MTeP (G::; DevICeS | 142150°C or MaxTj, Vg=100%, PER JESD22 A-108 500 irs /77 3 wafer lots ass ass ass 25
1000 Hrs /77 ass ass ass ass
168 Cycles /77 ass ass ass ass
7 T Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots ass ass ass ass
1000 Cycles /77 ass ass ass ass
8 (alt) PCT/AC Tes121°C ISPS'G;I‘:JOZ%R"' PER JESD22- 96 Hrs /717 3 Assembly lots X Pass X Pass X Pass X Pass
9 HAST Tas130C, BS%RH 33‘3:?13050% Bias; PER JESD22- 96 Hrs /77 3 wafer lots X Pass X Pass X Pass X Pass
2520 Cycles /77 ass ass ass ass
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 77 3 wafer lots ass ass ass ass
15000 Cycles /77 ass ass ass ass
11 o HBM __ (AEC-Q101001) PER DATA SHEET /30 Twafer lot ass ass ass ass
CDM__(AEC-Q101-005) PER DATA SHEET /30 Twafer lot ass ass ass ass
¥} DPA 'AEC Q101004 SEC.4 02 T Assembly lot ass ass ass ass
13 Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass X Pass X Pass
Dimemsions (PD)
g0 | RESSTANCETOSOLDER | 1055 a-111 (sMD), B-106 (PTH) (260 @105) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass
HEAT (RSH)
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10 T Assembly lot X Pass X Pass X Pass X Pass
2 T"ERMAL(TR:S‘STANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass X Pass
23 | Wire Bond Strength | _MIL-STD-750 METHOD 2037 (ESD22-B1168) Cplo1.66 O/ minof 5| 1 Assembly lot X Pass X Pass X Pass X Pass
2 BOND SHEAR 'AECQ101-003 CpioL.66 0/ minof 5| 1 Assembly ot X Pass X Pass X Pass X Pass
2 Die Shear MILSTD-750 (2017) Cpk>1.66 /5 T Assembly lot 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
ony
Summary:






Certificate of Design, Construction & Qualification
Category QualDevice 1 Qual Device 2(cAT) QualDevice 7158T) QualDevice s Qual Device . = o
" OG0T DVNZI007] VP0G DNZGZA0VTT oMCzTIONTT OCaH0LLOWT ] OC3H0LLOWT ]
product Part Number essizawre omNGOLT e esseaw.r.c esseaw-r.c esssiow.7.e esssiow.r.e w0020W7.¢ 700275 omssMTSCT oMNasIFZTE ] e DMPZBM1UPS-13 [ s e e
Fesertly Package Type T Sor sor3 z z & & & T TR sor23 750126 PowerDI50608 50126 Ts0126 Sories SoT63
Hesemtly Packege Size 217215 10mm 524 1055 524 1055 PECYETn PECYETn PECYETn 217215 100 217215 100 217215 10mm SLar 1066 s oe0e0a 257247 025mm 2525052 515°6.15'1.0 2525052 25257052 2152110 2152010
DFSONZOREFDF3ONZORE o
DF23NG0A DF23NGOA DF24NG0A DFEN20AE DF31P208/
Water Die Namels) DFASNAOA BN DFaZNGOABN DFaZNGOABN DFasPs0R BN DFasPs0R BN DFasPs0R BN DFasPs0R BN o o eon OFSTNZORE BN e o f o DF28P20A /DF28P20AEN R 2.1 — o
o i
e [ — oxosossemm oxosossem oxosossemm oxososssmm oxososssmn oasrossrosimm oasrossrosmm sesarasnn oavaavain ooas oscsmm Laerosrasss arieors T orawoss T R )
Water Die Process / Technolosy Trendh MOSFET Trendh MOSFET Trendh MOSFET Trench MOSFET Trench MOSFET Trendh MOSFET Trench MOSFET Trendh MOSFET Trendh MOSFET Trench 405 Trendh MOSFET Trendh MOSFET wanch 105 Tronch MOS wench 1S wanch 105 Trendh MOSFET Trench MOSFET
waer e A8 action srasfshngro srasfshngro srfshngro srfshngro srfshngro srafshngro srafshangro srafshangro srafshngro srasfshngro s saofshnar s seAp 2t seAp2sH s T T
or WaferDameter inch inch inch ek ek ek ek ek ek ek ek ek inch Sinch ek ek B inch Binch
er Front Metal Type ey e e e e e ey ACy ey ey Ao ey ey Arcu ey ey ey icu
er Thicknes: /aum /aum /aum /aum /aum /aum /aum /aum /aum 1 aum /aum /aum /aum T aum /aum /aum /aum Vaum
er Nomber of Poly Layers T T T T T T T T T T F) T T 2 T p) p) F)
er Back Metal Type (Al Lovers A TiNTAe TiNAe T TR TR TR o [ iR m TR 7 TiniAG i/re TR TR AT
er Back Metal Thckness (Al overs [EE) TA/SKA 0K TA/SKA 0K [EE) [EE) [EE) [ETE) ET) ET) TS5 [ETY [EE) AN 0K TKAIGKAIORA FEYTVETN [EE) [EDEDY OSKASKA
er Nride Nride Nride ride Niide Niide Niide vide Ovide Niide Oride Oride Oride Oxice vide Oride Onide Oxide’
K205 onde SN K205 onde TSN
Water Die passvaton thickness range TEOS 3K+SiN 7K TE0S IS 7K TE0S IiS 7K TE0S IiS 7K TE0S IiS 7K TE0S IiS 7K TE0S IiS 7K Tooe e Toos e TE0S IiS 7K TE0S IiS 7K « « TEOS SKASINTK TE0S oxide /SN 7K TE0S oxide /SN 7K TEOS ovide 16K /SIN 38K TEOS oxide 1 6KA 1 SIN 3.8
Waer 7 3 3 7 7 7 7 7 7 © 7 7 3 G 7 7 7 7
Aesembly Die quaniy per package (e single or T ] Sigie Singe Singe Sigie Single Dol Dol Dol Sngie ] Sngie Sngie f 1 2 7 7 2
Assembly d (08 Epony/sader Type] Eutectc EPONY Epoxy Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Sof soider EPONY Eutectic oy S [ [ EutecTic EUTECTIC
j— Die Avtach Materisl Suppier A 900557  Yizbond 900557  Yizbond A A A A A N A B01LMISRA / ABLESTIC e B01LMISRA / ABLESTIC 900559 Yizbond A NA
Copperwirel Copperwire [CuHeareus/NBKQIHERAEY| PaCuwire Pdcu wie
Assembly Bond Wire/Clip Bond Material/ Suppler Copper  Heareus pe Cumanaka Sl e Copper wire/ TANAKA ey / Nippon
Rssembly Bond Type (st Die] Thermosonic Thermosonic Thermo soric. Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Ultra Sonic Wedge bond Thermo soric. Thermosonic Thermo soric. - T“Z""‘: son¢ Thermo soric. Therma sonic Threma sonic Thremo sonic
Assembly. Bond Type (st LF) Thermosonic Thermosanic Thermo sonic: Thermosanic Thermosanic Thermosanic Thermosanic Thermosanic Thermosanic Ultra Sonic Wedge bond Thermo sonic: Thermosonic Thermo sonic: ‘:"‘e "'Z;’:::"“ Thermo sonic: Thermo sonic: Thremo sonic: Thremo sonic
o oot oo over et ot Twire Gote Twire Gote Twire Gote Twire Gote Twire Gote 1 wire/oie Gote 1 wire/oie Gote Twire/de Gote Twire Gre: e ot Twire Gote Twire o Twire Gate: 1 Die1/oie: Gae: wire/die Goe: Twirerdie Grer wire de Gate: Lvire / de
=y o-of bond over actve area Source:1wire Source 4 vires Source: dwires Source:1wire Source: e Source: 1 wi Source: 1 wirefDie Source: 1 wirefdie Source: 1ire Source: 2wires Source: e Source: e Sources s wies Source: 2 A Ribbon Source: 4 wires/d Source: 1 wire/die Source: 1 wire/ di Source: 1 wire  di
Fesertly Gass Transston Temp. s Ts0°C T0c 5 5 5 15C 150 5 Te0C T 135
Hesemtly Terminal Fnish (Plting) ateral Puresn E Puresn Puresn Puresn Puresn Puresn Puresn Puresn 7o late 100% matte T, annesled T00% matte T, annesled 700% mte Tin, annealec T00% matte T, annesled 100% matte T, annesled 100% matte Tin annesled 100% matte Tin, annealed
Aasemtly Header Sare copper Siverspot Plte Siverspot Plte Sare copper Siverspo pating Bare copper Siverspot pating Siver spot pating Bare copper Bare copper PP late Copper Patig Bare Copper Bare Copper Siver Spo late Siver Spo late Siver Spo late are Copper
Gote sl Gate: 1.7mi Cuvire
Assemb Wie Diameter Lomi 15mi 15mi Lomi 2.mi 2.0mi 2.0mi 2.0mi 2.0mi osmil Lomi 17mi 17mi Lomi Lomi Lomi
J Source:20mi ‘Source: 30°4mir2 Ribbon
sembly Leadivame Tyoe Sorszan SorzR Soran Sorszan Sorszan SoT K Sors63 Sors63 Sorszan Ton03LC SLP060673 SOT23 CTvpe TSoT236C r5060-8L X 7502565 TSoT2560 Sors636 SoT36iK
sembly Aoy & Contsa Aoy &2 Aoy &2 Aoy Aoy &2 Aloytz Aoy (3 ErTECoAT Aloyez Contsn 94 Conisa Contsa Aoy &2 Aloy 12
sembly /K SHE/NBKG asT SHENBKG MHT SOI/NBK MHT S SHENBKQ NBKQ/ihiin MIHT/PBE e oS ASM Nexa NEKQ/SHE QL7 o/ MHT/ NEKQ SiDisH
sembly Type. CELTI02HF CHL1700HF405K03 GRosomv L CELTI02HF CEL1702879 CEL17028F95C CEL1702879 CEL17020F95C GEL17028F95C KMC0506 e G770HCD GRosomv L CHL1700mF405K03 EVE-GT00LA CHLT700MF405K 03 CHL1700mF205K03 CEL1700HF405K03 GEL1702HF9SK
sembly Hitach Hracht ENEL Hirach! Hitacht Hitacht Hiacht Hitach Hiach! SUMITOVD ke HITAG SUMITOMO [ HITAGHT HITAGHT ITACHT
sembly Yes Yes| Yes Yes Yes| Yes Yes Yes Yes ves Yes ves Yes Yos Yes Yes Yes Yes
sembly e ree Yes/No) Ves Ves Ves Ves Ves| Yes Yes Yes Vs
sembly Fosembly St/ Location AT Chengu AT Chengu AT/ Shanghal AT Chengu AT/ Shanghal AT Chengu AT/ Shanghal CAT/Chengds CAT/Chengds SaT/shanghat SAT/shanghal CAT7Chengds CAT7Chengds SAT/ Shangha CAT/Chengds SAT/sH SAT Shanghal AT Chengiu
ser Testie/ Location CAT/ Chengu CAT/ Chengu SAT /Shanghar CAT/ Chengu SAT / Shanghat CAT/ Chengu SAT /Shanghar CAT/Chengd CAT/Chengd SaT/shanghat SaT/shanghat CAT/Chengds CAT/Chengds SAT/ Shangha CAT/Chengd SAT/sH SAT/ Shanghal CAT/ Chengu
rod M Jncion Temp T50°C T50°C T50°C T50°C T50°C T50°C T50°C 150°C 150°C 150°C 150°C 150°C T50C 150G T50C 150C 150 Ts0C
rodu [Ty EETo) EETo) A A [ [T S5 X o'W I3 A TTCm A [Ty WA NA
rodu G Swrcw Sarcw e [ oW BT TECW e W T TECW asom TECW W ESYO] 01CW
o Datashaet os3036s Dsssea1 Dszsea1 oss0205 Ds30205 Ds30204 Ds30204 Ds30120 D305 Dsa0sss Dsarita Dsarszs Dsa2es DS41030 Dsaoger Dsa1on Dsatis0 DSi1190
Reliability an ization Testing
aec. Results Results Results Results Results Results Results Results Results - " "
o Test Test Condiions Hottars X=TestNeeded &8 X=Test Needed e X=Test Needed e Test Needed e X=Test Needed e X=Test Needed e Test Needed e X=Test Needed e Test Needed e X=Test Needed X=Test Needed Test Needed X=Test Needed X=Tost Neoded X=Test Needed X=Test Needed Test Needed X=Test Needed
X 7 X 7 X S X 7 X Z X Z X Z X Z X Zm X X X X X X X X X
2 |wsu Sook 856, 85% A R— X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X X X X X X X X X
IR refow 260¢ 8 pass 8 pass 8 pass 8 pass 8 pass 8 pass 8 pass 8 pass 8 pass 8 8 8 8 8 8 8 8 g
3 [oreRuaLvsua ey MILSTD.750 METHOD 2071 o X e X e X s X e X e X e X e X e X s X x x x x x x x x
PARAVETHIC
ERrFicATION Pyl 3 waterots x pass x pass x pass x pass x pass x pass X pass X pass X pass X X X X X X X X X
o ass ass o ass ass o o ass 0%
e Ta150°C or Max T, Vel 100%, PER MILSTD-750-1 Swaer ots ass Pass ass ass ass ass Pass Pass Pass X(a0%)
o o o o o o o o o 0%
HTGB (Gated Devices Pass Pass Pass Pass Pass Pass Pass Pass Pass X(a0%)
) Swaer ots o o o o o ass o o o %)
ass ass ass Pass Pass Pass Pass Pass Pass (a0
o o o o o o o ass o X
© Ta=5C o 150C or Max T PER IESD224-104 3 ssembly lots ass ass ass ass ass ass Pass Pass Pass X
ass ass ass ass ass o o ass o X
Ta=TITC 157516 00, PER JESD2
86 peiac 3 ssembly lots X pass X pass X pass X pass X pass X pass X pass X pass X pass X X X X X X X X X
T30, BSAH 733 pia 80% Bl PER JESDE-
st AL10 3 waferlots x pass x pass x pass x pass x pass x pass x pass x pass x pass x x x x x x x x X
ass ass ass ass ass ass ass ass Pass
o MILSTO-750 Method 1037 (Not required for VS) S waterlats Pass Pass Pass o ass ass o ass o
ass ass Pass ass ass ass ass ass Pass
s e (ReCaioioo] Tuafer ot Pass Pass Pass Pass Pass o o o ass
oM —(aeCatoro0s) Twaer ot ass ass ass ass ass ass Pass Pass Pass
[} AECaior.00 Thasembly ot Pass Pass Pass Pass Pass o ass o ass
Fackage Pyt Jis022.8100 1 Assembly ot X X X X X X X X X X X X X X X X X X
Dimemsions (¢0) v pass pass pass pass pass pass pass pass pass
RESISTANCE T0 SOLGER
o JESD22 A-111 (SMD), 106 (PTH) (260C ©105) JUS—— x e x s x e x s x e x e x e X e X e x x x x x x x x x
igerabi 757D 002, 1E50226102 (245€ 20755 Thsembly ot X Pass X Pass X Pass X Pass X Pass X ass X Pass X ass X ass X X X X X X X X %
THERMAL RESISTANCE 1ESD 243, 200, 24-6 A APPROPRIATE L Assembly ot x s x e X e X e X e X e X e x e X e x x x x x x x x x
|55 e bond sengin WILSTO-750 METHO 2057 (ESD22 51168 i of | T Assemtly o X ass X ass X ass X ass X ass X ass X ass X ass X ass X X X X X X X X X
[z [ sonosiemn AEC.Q102003 Thcsembly ot X o X o X o X ass X o X o X ass X o X o X X X X X X X X X
Ole Shear WiL510.750 2017] 3 T Assembly ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X ass X X X X X X X X
Dilecric negrity AEC-101004Secton 3 Lasembly ot x X X X X X X x X x x x x x x x x
pass pass pass pass pass pass pass pass pass

Submited by
Approved sy:
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Description: CAT Plating & BGBM Qualification

QBS Source Device 6

Category Qual Device 1 Qual Device 2. QS Source Device 1 Q8 Source Device 2 QS Source Device 3 QS Source Device 4 QS Source Devices QS Source Device 7 QS Source Device 8 Q8 Source Device 9 QS Source Device 10 QS Source Device 11 QS Source Device 12
Product Part Number DMTIOHO10LPS 13 DMN20550-7 DVPZIT0UVTaT DWP3T6SLT DVIN207507 DMCZ0530vT7 DMTIOROT0LSS 13 DVNZ31007 DMP3IDTLT DVNGEDILT DMCIA0TIOW7 IN7002KT DVNGOTOWKT DVTIONO15LFG.7
Assembly Package Type PowerDIS060-8 ssot23 TS0126 ssor23 ssot23 TS026 S0p-5] sor23 sorz3 sorz3 Sor363 Sor-23 SoT-363 PowerDI3333-8L
Assembly Package Size 5.15%6.15* Lomm 75%2.4*.0mm 7872.9°092mm 7572.4" .0mm 35%2.4* 1.025mm 78%2.9"Lomm 15%6.0"L.6mm 7572.4*1.025mm 35%2.4°1.025mm 35%2.4°1.025mm 15%2.1°L.0mm 7572.4"L.025mm I52.0° Lomm 33%33°08mm
ALBATBXXVDFASPIOAE(MLM)/
A Fas:
Wafer Die Name(s) VPSISIAMOSWFVPS191A-BN DF2SN20ABN CRY DF29P30A-BN DR29NZOABN DF29N20B-BN+DF29P20A-BN VPSISIAVPSISIABN DFIEN20AE DrasPaORE DF23NGOAE-BN ADOSOGALBATAXK-BN(dual) VPs2020P
DF29P20ABN DFAGNZ0AE-BN DFASP3OAE-BN
DF4SP3OAE-BN(Full mask)
0840670 158mm + 0.4%04°0.158mm
Wafer Die Size (W/L/Thickness) - After Saw 35+2,60.158mm 084%0,6%0.158mm 084%0,6%0.158mm 084°0,6%0.158mm 084%0,6%0.158mm 35°2.6°0.158mm 0.4%035 °0.105mm 0.4%0.4°0.158mm 033+0.33°0.14mm 0.4°0.4°0.158mm 0.4°0.4°0.158mm 27°20°0.105mm
0840,6%0.158mm 04%04°0.158mm
Wafer Die Process /Technolog, Trench MOSFET Trench MOSFET Trench VoS Trench MOSFET Trench MOSFET Trench MOS SGTMOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOS
Wafer Wafer FAB/ Location VIS/ Taiwan SFAB2/SH $FAB-2/Shanghai SFAB2/SH SFAB2/SH SFAB2/SH Vis/ Taiwan SFAB-2/Shanghai $FAB-2/Shanghai SFAB2/SH ‘;"F'fs“‘;;::' !:‘:‘:‘ ViS/ Taiwan Vis/ Taiwan Vis/ Taiwan
ater Wafer Diameter Sinch Sinch Binch Binch Sinch Sinch Sinch Sinch Binch Sinch Sinch Sinch
afer Front Metal Type AlCu Alcu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu NiAu
afer Front Metal Layer Number/ Thicknes: 1/ dum 1/aum 1dum 1dum 1/aum 1/aum 1dum 1dum 1/aum 1/ aum 1/ 2um /NI 2.0um / Au0.05um
afer Number of Poly Layers 1 1 1 1 2 1 2 1 2 2 2 1
afer Back Metal Type (AllLayers] 7 TR 1z TNAE Ti/Aa Ti/Au " Ti/Aw Ti/Aa Ti/Ra TN
afer Back Metal Thickness (All ayers] TRA/SKATI0KA TRA/3KA/10KR T0RA/3.0KA/TOKA TORA/3.0KA/TOKA KA /3.0KA/TOKA TRA/3KA/1OKR OSKA/SKA OSKA/SKA OSKA/SKA OSKA/SKA OSKA/SKA OSKA/SKA TRA/3KA/10KR
afer Die Conforming Coating (Passivation] Oxide/SIN Oxide/SIN Oxide Oxide/SiN Oxide Oxide/SIN Oxide Oxide Gide/SiN/Oxide Oride Oride/SIN Oxide/SIN Oxice
Wafer Die passivation thickness range TEOS Oxide 4K/ SIN 6K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 4KA/SIN GKA TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K s e TEOS oxide 1.6KA / SIN 38K TEOS Oxide 1.6K/SIN3.3K TEOS Oxide 1.6K/SIN3.3K TEOS oxide 4K/SIN 6K
Wafer No of masks Steps 3 G A G 3 A G 7 7 7 7 7 7 G
Fssembly Die quantity per package (e ¢ single or dual dies 1 1 2 1 2 1 1 T T 2 T z 1
Assembly Die Attach Method (DB Epoxy/Solder Type Soft Solder EPOXY EPOXY EPOXY oo Eutectic Eutectic Eutectic EUTECTIC Eutectic Eutectic Solder paste
Assembly Die Attach Materal/ Supplie: b5 /HERAEUS 50055P / Yizbond 500557 / Yizbond 50055P / Yizbond BT 1LMISR4 / Ablestk 500557 / Yizbond B 1LMISRa/ Ablestik PbEES10Ag2 / Indium
PowerDI3333-8 Crosswise
Pdcu Pdcuwire Dimple CLIP/SDI
r i jier Al i A T A A " A A
Assembly Bond Wire/Clip Bond Material/ Supplie AHERAEUS + Al Ribbon/SPM CuWire/ TANAKA Copper wire / TANAKA CuWire/ Heraeus CuWire/ TANAKA Copper wire / TANAKA CufTANAKA o s CuTANAKA - ColTANAKA CulTANAKA ey
Herae
Assembly Bond Type (st Die] Cold Sonic Thermosoric Thermo sonic Therma sonic Thermo sonic Thermo sonic Thermosonic Thermosonic Thermosonic Thermo sonic Thremo sonic Thermosonic Thermosonic Solder + thermosonic
Assembly Bond Type (at LF) Cold Sonic Thermosonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermosonic Thermosonic Thermosonic Thermo sonic Thremo sonic Thermosonic Thermosonic Solder + thermosonic
o oo bond over actve res Gate: 1 Alwire Gate: 1wire Die1/Die2: Gate: 1 wire/die Gate: 1wire Die1/Die2: Gate: 1 wire/die Gate: 1wire Gate: 1 wire Gate: 1wire Gate: 1 Cuwire Gate: 1 wire / die Gate: 1 Cuwire Gate: 1. Cu wire/die Gate : 1wire
v Source: 1 Al ibbon Source: 5 wires Source: 3 wires/dic Source: 5 wires Source: 3 wires/dic Source: 16 wires Source: 1 wire Source: 1 wire Source: 1 Cu wire Source: 1 wire / dic Source: 1 Cu wire Source: 1 Cu wire/dic Source : clip
Fssembly Glass Transistion Temp 130°C 125 120°C 25 120°C 130° 1257 125+ 160°C T25°C 1607 T60°C 1357
Assembly Terminal Finish (Plating) Materia T00% matte Tin T00% matte Tin, annealed T00% matte Tin, annealed T00% matte Tin, annealed T00% matte Tin, annealed T00% matte Tin, annealed Pure Tin T00% matte Tin, annealed T00% matte Tin, annealed T00% mate Tin, annealed reTin resn
Assembly Header plating (Die Land Areal Bare copper Silvr plating Bare Copper Silver Spot Plte Silvr Plating Siver Spot Plate Bare copper Copper Plating Copper Plating Copper Plating Bare Copper Copper Plating Siver Plating Bare copper
Gate: Smil Gate: 1mil
il il il 7mil omil il
Assembly Wire Diameter o e 17 17m L.7mil 17m 17m 2.0mil Lom Lomil imil Lom e 1mil -
Ssembly Leadirame Type PowerS060-5L A type SOT23R(SS0T23] TSoT2360 SOTZ3R(ES0TZ3) SOT23R(SS0TZ3] TSoT2360 SOP-BL G TYPE 12R0W. SOT23 CType SOT23 CType SOT23 CType SoTa6K SOT-23 CType SOT3636 PowerDI3333-8LY Type
ssembly Teadirame Materia CoAI5aFH CoA19a CoA19a CoA19 CoA19a Con1oa Aloyiz Alloyaz Alloyaz Alloy 42 Aloyiz Aloyz A194
ssembly Lead Frame Manufacturer ASM & NBKQ NBKQ NBKQ NBKQ B Asw B SHE SHE SID/SHE SHie SHe PBE
ssembly ‘Molding Compound Type EME.G700 CELT700HFA0SK-D3 CELT700HFA0SK D3 CEL1702HS5K CEL1702HFSSK CELT700HFA0SK D3 EVE-G700 GRGA0HV-LT GROAOHV-LT GROAOHV-LT CEL1702HSSK GRGA0HV-LT CELT702RFS5K EVE-G770HCD
ssembly Mo d Material Manufacturer Sumitomo. Hitachi Hitachi Hitachi HITACHT SUMITOMO HENKEL HENKEL HENKEL HITACHT HENKEL HENKEL SUMITOMO
ssembly Green G Yes Vs Yes Ves Yes Yes Yes Ves Ves Ves
ssembly Lead-free (Ves/No Yes Yes Ves Yes Yes es Ves
ssembly Fssembly Site/ Locatior SAT/China Cht/China CAT/Chengdu Cht/China CAT/Chengd CAT/Chengd Cht/China CAT/Chengdu CAT/Chengdu CAT/Chengd AT Chengdu G /China Cht/China ST/ China
ssembly Test Ste/ Locatior SAT/China CAT/China CAT/Chengdu CAT/China CAT/Chengdu CAT/Chengdu CAT/China CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/ Chengdu CAT/China CAT/China SAT/China
roduct Max Junction Temp 150°C 150°C 150°C 150°C s0°C 150°C ¥ T50°C ¥ ¥ 150°C
roduct o Junc case] o'W /A A /A A A To.1'c/w A NA A /A NA NA 350w
roduct Wiax ) bent ss"c/w TCOW 108 "G/ 5O/ TSeCW 108"/ Go'C/W T8aC/W 0w T8 o1°C/W Za0'CW 25 CW /W
roduct Datasheet 0537977 Dsania7 Dsa1734 Dsiosts Ds31837 DS40560 Ds38035 Dsites 0541890 Dsansod 0541190 Ds30896 DS30656 Ds38222
Reliability and Characterization Testing
Tin ecepton]
Agc- Failed/ _ Results R _ Results Results Results Results Results _ Results _ R Results Results Results
auon Test Test Conditions Duration / Limits HofLots X=Test Needed = QB Test Completed = XeTesthesded | | oS Test completed = QB Test Completed s | cESTetCompletes | e QesTestcompleted | o5 X=Test Needed = X=Test Needed s | CESTestCompleted | e QB Test Completed st | esTestcompietea | S | qestestcompleted | | esTest completed Results Pass/Fail
(D) per Lot
Bake 125C 2atirs X Pass X Pass 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 B5C, 85% RiT To8Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2| L1 pre-conditioning forTest7, | 3 Assembly lots
Rreflow 260C 3cyces 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 X Pass X Pass
Aqualfication parts submitted for
3 [EXTERNAL VISUAL (V) MILSTD-750 METHOD 2071 PERSPEC testing x Pass X Pass X Pass X pass X pass X Pass X pass X Pass X Pass X pass X Pass X Pass X Pass X Pass
Test all parameters per Data Sheet inlcuding AC & DC| Operating Range, Per Data Sheet
S| emenonow B et et e P s 3wafer lots x pass X pass x pass X pass x pass x pass X pass X pass x pass x pass X pass X pass X pass X pass
TeaHrs =y s =y s y y =y s =y my s s s
s HTRe Ta=150°C or Max T}, Vd=100%, PER MIL-STO-750-1 500 tirs 3waferlots as5 ass as5 ass as5 os5 os5 ass y os5 ass ass ass
1000 frs os5 ass os5 ass my y y ass os5 y ass ass ass
168 Hrs y ass os5 ass oss os5 y ass os5 y ass ass ass
6 | MOBICHSIDNIE | ranisoCor MaxT), Vg-100%, PER JESD22 A-108 So0+irs 3 waferlots as5 ass as5 ass as5 os5 os5 ass =y os5 ass ass ass
o 1000 frs y ass os5 ass y os5 os5 ass y =y ass ass ass
168 Cycles os5 ass os5 ass =y y os5 ass oss =y ass ass ass X Pass
7 © Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cyces 3 Assembly lots as5 ass as5 ass y os5 os5 ass y y ass ass ass X Pass
1000 Cycles os5 ass os5 ass os5 os5 y ass os5 os5 ass ass ass X Pass
125C TEST after TC, fllowed by
7a. [T Hot Test (for MoSFET) JESD22 A-104, Appendix 6 decap and wire pull from 5 devices | 0/77 3 Assembly lots x pass X pass x pass X pass
with bond wire sizes < Smil
7o | wiresond integrty | M!5T750 Method 2037 (for bonding of disimior 500Hrs o 3 Assembly lots X Pass 3 Pass X Pass X Pass
metals, eg: Au
8(al) pCT/AC ToIRICIOPSIG 100NR PER D22 96 Hrs o 3 Assembly lots x pass X pass x pass X pass x pass x pass X pass X pass x pass x pass X pass X pass X pass X pass
) st TTIOC 333 pie S B PRS0 soris o | sweteros X s X s X s X s X s x s X s X s X s x s X s X s X s X s
7520 Cycles JE ass ass ass ass ass ass ass ass ass ass ass ass ass X Pass
10 o MILISTD-750 Method 1037 (Not required for TVS) 7560 Cycles % 3 wafer lots as5 ass ass ass ass ass ass ass ass ass ass ass ass X Pass
15000 Cycles Tk ass ass ass ass ass ass ass ass ass ass ass ass ass X Pass
HEM__(AEC.to1-001 PER DATA SHEET T Twaterlot ass ass ass ass ass ass ass ass ass ass ass ass ass
1 £sD COM___(AEC-101-005) PER DATA SHEET T Twaterlot ass ass ass ass ass ass ass ass ass ass ass ass ass
MM (AECQ101-002 PER DATA SHEET / Twater ot ass ass ass ass ass ass ass
7 oPA AEC Q101-004 SEC.4 o T Assembly lot Pass X Pass Pass ass ass ass ass X Pass Pass ass X Pass ass ass X Pass
13 | Packese Physical JESD22-8100 Package Outline o120 1 Assembly lot x pass pass x pass X pass x pass x pass X pass pass x pass x pass pass X pass X pass
Dimemsions (PD)
0 | || JESD22 A111 5MD), 8106 (PT) (50 @105) PER SPEC /30 1 Assembly fot X Pass X Pass X pass X pass X pass X Pass X pass X Pass X pass X pass X Pass X Pass X Pass X Pass
7 Solderabilty 570002 ESD226102 (245 20/55) 5 Seconds o710 T Assembly ot X Pass X Pass X P X Pass X Pass X Pass X Pass X Pass X Pass X P X Pass X Pass X Pass
2 | THERMALTSSETANCE JESD 243, 24-4, 24-6 AS APPROPRIATE PER SPEC o0 1 Assembly lot x pass X pass x pass X pass x pass X pass X pass X pass x pass x pass X pass X pass X pass X pass
35| Wire Bond Strengtt WIL-STD-750 METHOD 2037 (ESD22B1168] Cio1es O/ min of 5 | T Assembiy ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 BOND SHEAR £C-101-003 ColoL66 0/min of 5 |1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
35 Die Shear WL-STD-750 (2017 ColoL66 o 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 X Pass X Pass
Pre- & Post process change
27 | oielectric ntegrity AEC-Q101-004 Section 3 comparison for Power MOS & IGET | 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
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