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DATE: 25" March, 2019
PCN # 2403

PCN Title: Qualification of Additional Wafer Solderable Front Metal Plating, Back
Grinding and Back Metal Process Source, Additional Wafer Source, or
Additional Assembly and Test site for Select Products

Dear Customer:

This is an announcement of change(s) to products that are currently being
offered by Diodes Incorporated.

We request that you acknowledge receipt of this notification within 30 days of the
date of this PCN. If you require samples for evaluation purposes, please make a
request within 30 days as well. Otherwise, samples may not be built prior to this
change. Please refer to the implementation date of this change as it is stated in
the attached PCN form. Please contact your local Diodes sales representative to
acknowledge receipt of this PCN and for any sample requests.

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

Previously agreed upon customer specific change process requirements or
device specific requirements will be addressed separately.

For questions or clarification regarding this PCN, please contact your local
Diodes sales representative.

Sincerely,

Diodes Incorporated PCN Team
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PRODUCT CHANGE NOTICE PCN-2403 REV 1

Implementation

Notification Date: Date: Product Family: Change Type: PCN #:
Additional Solderable Front Metal
th th Discrete Plating, Back Grinding and Back
25" March, 2019 24" June, 2019 Semiconductors Metal Process Source, Wafer 2403

Source, or A/T site

TITLE

Qualification of Additional Wafer Solderable Front Metal Plating, Back Grinding and Back Metal
Process Source, Additional Wafer Source, or Additional Assembly and Test site 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
"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 for select products.

We also qualified “Diodes internal BCD (Shanghai) Micro-Electronics Limited” (SFAB2) in China as an additional wafer
source, “Tianshui Huatian Electronic Group Co., Ltd.” (HTME) in China or “Tianshui Huatain Technology Co., Ltd.” (TSHT) in
China as the additional assembly and test site for select products listed in different tables below.

The package outline dimensions (POD), marking and/or appearance is different on the parts made by HTME and TSHT for
S0O-8, TO-263AB, TO252 and PowerDI5060 packages. Please refer to the details with different options 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).

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 additional wafer source
Table 4 — Affected Part List to add HTME as the additional A/T Site
Table 5 — Affected Part List to add TSHT as the additional A/T Site

WEB LINKS
Manufacturer’s Notice: https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/
For More Information Contact: http://www.diodes.com/contacts
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
2N7002-13-F 2N7002W-7-F DMN10H220L-7 DMN3033LSD-13 DMN601DMK-7 DMNG65D8LW-7
2N7002-7-F BSS138-13-F DMNZ2004DMK-7 DMN3042L-7 DMNG601DWK-7 DMN66DOLDW-7
2N7002A-13 BSS138-7-F DMNZ2004DWK-7 DMN3404L-7 DMNG601K-7 DMT10HO10LSS-13
2N7002A-7 BSS138DW-7-F DMN2004K-7 DMN4060SVT-7 DMN6040SSD-13 DMT10H025SSS-13
2N7002DW-7-F DMC2038LVT-7 DMN2029USD-13 DMN53DO0L-13 DMNG6040SVT-7 DMT6009LSS-13
2N7002E-7-F DMG3402L-7 DMN3015LSD-13 DMN53DOL-7 DMNG6070SSD-13 DMT69M8BLFV-13
2N7002K-13 DMG6402LVT-7 DMN3016LSS-13 DMN53DOLDW-7 DMNG65D8L-7 DMT69M8BLFV-7
2N7002K-7 DMG9926USD-13 DMN3033LDM-7 DMN53DOLW-7 DMNG65D8LDW-7

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

DMP2005UFG-13

DMP3007SFG-13

DMT10HO15LFG-7

DMT32M5LFG-13

DMT6007LFG-13

DMT6007LFG-7

DMP2005UFG-7

DMP3007SFG-7

DMT3003LFG-7

DMT32MS5LFG-7

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

SDT10A45P5-7

SDT10A45P5-13

Table 4 — Affected Part List to add HTME as the additional A/T Site

DMN10H099SK3-13

DMNH6042SPS-13

DMT34M2LPS-13

DMTH10HO010LPS-13

DMTH4005SK3-13

DMTH6004SPS-13

DMN3009SK3-13

DMT10HO010LK3-13

DMT36M1LPS-13

DMTH10HO010SPS-13

DMTH4005SPS-13

DMTH6005LK3-13

DMN3010LK3-13

DMT10HO010LPS-13

DMT4004LPS-13

DMTH10HO015LK3-13

DMTH4007LK3-13

DMTH6005LPS-13

DMN4010LK3-13

DMT10H010SPS-13

DMT6004LPS-13

DMTH10HO015LPS-13

DMTH4007LPS-13

DMTH6009LK3-13

DMN6017SK3-13

DMT10HO015LK3-13

DMT6004SPS-13

DMTH10H025SK3-13

DMTH4007SK3-13

DMTH6010LK3-13

DMNH10H028SK3-13

DMT10HO015LPS-13

DMT6005LPS-13

DMTH3004LK3-13

DMTH4007SPS-13

DMTH6010LPS-13

DMNH10H028SPS-13

DMT10H015SK3-13

DMT6009LK3-13

DMTH3004LPS-13

DMTH4008LPS-13

DMTH6010SK3-13

DMNH3010LK3-13

DMT10H025LK3-13

DMT6010LPS-13

DMTH4004LK3-13

DMTH43M8LPS-13

DMTH6016LK3-13

DMNH4006SK3-13

DMT10H025SK3-13

DMT8012LK3-13

DMTH4004LPS-13

DMTH6004LPS-13

DMTH6016LPS-13

DMNH6011LK3-13

DMT2004UPS-13

DMT8012LPS-13

DMTH4004SCTB-13

DMTH6004SCTB-13

DMTH8012LK3-13

DMNH6012SPS-13

DMT3004LPS-13

DMTH10HO010LCTB-13

DMTH4004SPS-13

DMTH6004SK3-13

DMTH8012LPS-13

DMNH6021SK3-13

DMT34M1LPS-13

Table 5 — Affected Part List to add TSHT as the additional A/T Site

DMC3016LSD-13

DMC4015SSD-13

DMN3024LSD-13

DMN6066SSD-13

DMP3085LSD-13

DMP6050SSD-13

DMC3021LSD-13

DMC4028SSD-13

DMN4026SSD-13

DMP2040USD-13

DMP3098LSD-13

DMP6110SSD-13

DMC3025LSD-13

DMC4029SSD-13

DMN4027SSD-13

DMP3028LSD-13

DMP4047SSD-13

DMT10HO014LSS-13

DMC3028LSD-13

DMC4047LSD-13

DMN4034SSD-13

DMP3036SSD-13

DMP4050SSD-13

DMT10HO015LSS-13

DMC3028LSDX-13

DMC6040SSD-13

DMN6022SSD-13

DMP3056LSD-13
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From : Current POD listed in the device datasheet

Change To : Combined POD will be listed in the device datasheet

Baseline POD (Diodes internal Shanghai and Chengdn Assembly & Test Site

Combined POD (SAT/CAT + TSHT) covers baseline's POD.
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From : Current POD listed in the device datasheet

Change To : Combined POD will be listed in the device datasheet

Baseline POD (Diodes internal Shanghai Assembly & Test Site (SAT))

Combined POD (SAT + HTME) remains the same,except Dim D1.

Baseline TO263AB

Combined TO263AB: Option A (SAT-Baseline) + Option B (HTME)
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From : Current POD listed in the device datasheet

Change To : Combined POD will be listed in the device datasheet

Baseline POD (Diodes internal Shanghai Assembly & Test Site (SAT))

Combined POD (SAT + HTME) remains the same_except Dim L4

Baselinet TO252

Combined TO252: Option A (SAT-Baseline)+ Option B (HTME)

TO252 (DPAK)
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‘me : Current POD listed in the device datasheet Change To : Combined POD will be listed in the device datasheet
Baseline POD (Dicdes internal Shanghai Assembly & Test Site (SAT)) Combined POD (SAT + HTME) and Suggested Pad Layout cover baseling's.
Baseline PowerDIS060-8 POD Combined PowerDI3060-8: Option A (SAT-Baseline)+ Option E (HIME)
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Certificate of Design, Construction & Qualification

Description: Qualification for CAT's BGBM and Plating process

Category Qual Device 2
Product Part Number DMT10HO15LFG-13
Assembly Package Type PowerDI3333-8L
Assembly Package Size 3.3*%3.3*0.8
Wafer Die Name(s) VP5242AP
Wafer Die Size (W/L/Thickness) - After Saw 2.7*2.0*0.105
Wafer Die Process / Technology trench MOS
Wafer Wafer FAB/ Location VIS/ Taiwan
Wafer Wafer Diameter 8 inch
Wafer Front Metal Type NiAu
Wafer Front Metal Layer Number/ Thickness Ni 2.0um / Au 0.05um
Wafer Number of Poly Layers 1
Wafer Back Metal Type (All Layers) Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers) 1KA/3KA/10KA
Wafer Die Conforming Coating (Passivation) Oxide
Wafer Die passivation thickness range TEOS oxide 4K/SIN 6K
Wafer No of masks Steps 6
Assembly Die quantity per package (e.g. single or dual dies) 1
Assembly Die Attach Method (DB Epoxy/Solder Type) solder paste
Assembly Die Attach Material/ Supplier Pb88Sn10Ag2 / Indium
PowerDI3333-8 Crosswise Dimple
Assembly Bond Wire/Clip Bond Material/ Supplier CUP/S.DI
+ Au wire/
Heraeus/TANAKA/NBKQ
Assembly Bond Type (at Die) Solder + thermosonice
Assembly Bond Type (at LF) Solder + thermosonice
. Gate : 1 wire
Assembly No. of bond over active area i
Source : clip
Assembly Glass Transistion Temp 135°C
Assembly Terminal Finish (Plating) Material Pure Sn
Assembly Header plating (Die Land Area) Bare copper
. . Clip +
Assembly Wire Diameter . .
Au wire: 1.3mil
Assembly Leadframe Type PowerDI3333-8L Y Type
Assembly Leadframe Material A194
Assembly Lead Frame Manufacturer PBE
Assembly Molding Compound Type EME-G770HCD
Assembly Mold Compound Material Manufacturer SUMITOMO
Assembly Green Compound (Yes/No) Yes
Assembly Lead-Free (Yes/No) Yes
Assembly Assembly Site/ Location SAT/ China
Assembly Test Site/ Location SAT/ China
Product Max Junction Temp 150°C
Product Max Thermal resistance Junc (case) 3.5°C/W
Product Max Thermal resistance Junc (amibent) 61°C/W
Product DataSheet DS382_22
Reliability and Characterization Testing
#in Accept on
AEC- . ) L. # Failed/ Results
Q101 Test Test Conditions Duration / Limits T # of Lots X =Test Needed pass/Fail
(D) Size per Lo
Bake 125C 24 Hrs SMD only, X PASS
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X PASS
IR reflow 260C 3 cycles 8,9&10 X PASS
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X PASS
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & | Operating Range, Per Data Sheet 0/25 3 wafer lots X PASS
VERIFICATION (PV) DC accross data sheet temperature range (AC, DC)
168 Cycles 0/77 X PASS
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X PASS
1000 Cycles 0/77 X PASS
125C TEST after TC, followed by
7a |TCHot Test (for MOSFET) JESD22 A-104, Appendix 6 de.cap ar.1d wire puI.I fro.m > 0/77 3 Assembly lots X PASS
devices with bond wire sizes <
Smil
7b Wire Bond Integrity MIL_STD_?S,O’ Method 2037 (For bonding of 500 Hrs 0/5 3 Assembly lots X PASS
dissimilar metals, eg: Au/Al)
8 PCT/AC Ta=121°C 15PSIG 100%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS
A102
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
9 HAST 96 Hrs 0/77 3 wafer lots X PASS
A110
2520 Cycles 0/77 X PASS
10 10L MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X PASS
15000 Cycles 0/77 X PASS
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X PASS
20 RESIST::‘::(L(;:;)LDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X PASS
22 THERMAL(_IF_{:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X PASS
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X PASS
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS
Summary:

Submitted By:
Approved By:

Aya Chan (QRA), 2018-07-20






Certificate of Design, Construction & Qualification

Description: Qualification for TSHT SO-8 for MOSFETs

Category Qual Device 1 Qual Device 2 Qual Device 3
Product Part Number DMN6040SSD-13 DMP6050SSD-13 DMT10H015LSS-13
Assembly Package Type SO-8 SO-8 SO-8
Assembly Package Size 4.9%6.0*1.75mm 4.9%6.0*1.75mm 4.9%6.0*1.75mm
Wafer Die Name(s) ADO806SEAZY-BN AL822CXX VP5242
Wafer Die Size (W/L/Thickness) - After Saw 1.58*0.92*0.158mm 2.24*0.98*0.158mm 2.7*2.0*0.158mm
Wafer Die Process / Technology MOS MOS MOS
Wafer Wafer FAB/ Location Maxchip/ Taiwan VIS/ Taiwan VIS/ Taiwan
Wafer Wafer Diameter 8inch 8inch 8inch
Wafer Front Metal Type AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 1/ 4um 1/ 4um 1/ 4um
Wafer Number of Poly Layers 1 1 1
Wafer Back Metal Type (All Layers) Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ti/Ag
Wafer Back Metal Thickness (All Layers) 1KA/4KA/10KA 1.3KA/4KA/15KA 1KA/3KA/100A/10KA
Wafer Die Conforming Coating (Passivation) SiN TEOS Oxide+Nitride TEOS Oxide/SiN
Wafer Die passivation thickness range 10KA TEOS Oxide 1.6K+Nitride 3.8K TEOS Oxide 4K/ SIN 6K
Wafer No of masks Steps 6 6 6
Assembly Die quantity per package (e.g. single or dual dies) Dual dies Dual dies Single die
Assembly Die Attach Method (DB Epoxy/Solder Type) Epoxy Epoxy Epoxy
Assembly Die Attach Material/ Supplier $220/Changchun Yonggu $220/Changchun Yonggu $220/Changchun Yonggu
Assembly Bond Wire/Clip Bond Material/ Supplier Cu/Heraeus Cu/Heraeus Cu/Heraeus
Assembly Bond Type (at Die) Thermal Sonic Thermal Sonic Thermal Sonic
Assembly Bond Type (at LF) Thermal Sonic Thermal Sonic Thermal Sonic
X Gate: 1 Cu wire/die Gate: 1 Cu wire/die Gate: 1 Cu wire
Assembly No. of bond over active area . ) ) . .
Source: 7 Cu wires/die Source: 10 Cu wires/die Source: 16 Cu wires
Assembly Glass Transistion Temp 120°C 120°C 120°C
Assembly Terminal Finish (Plating) Material Pure Sn Pure Sn Pure Sn
Assembly Header plating (Die Land Area) Ag plating Ag plating Ag plating
Assembly Wire Diameter 1.7mil 1.7mil 2mil
Assembly Leadframe Type 76*98/76*98-12P 76*98/76*98-12P 109*169(1)-8P
Assembly Leadframe Material A194F.H A194F.H A194F.H
Assembly Lead Frame Manufacturer ASM ASM ASM
Assembly Molding Compound Type CEL9220HF10TS(LS) CEL9220HF10TS(LS) CEL9220HF10TS(LS)
Assembly Mold Compound Material Manufacturer Hitachi Hitachi Hitachi
Assembly Green Compound (Yes/No) Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes
Assembly Assembly Site/ Location TSHT / Tianshui TSHT / Tianshui TSHT / Tianshui
Assembly Test Site/ Location TSHT / Tianshui TSHT / Tianshui TSHT / Tianshui
Product Max Junction Temp 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) 14.5°C/W 13°C/W 12°C/W
Product Max Thermal resistance Junc (amibent) 102°C/W 104°C/W 100°C/W
Product DataSheet DS35673 DS37454 DS38046
— — — — S—
Reliability and Characterization Testing|
#in Accept on
3;:; Test Test Conditions Duration / Limits “S:nII:Ide / # of Lots X = Test Needed P:::;l::" X = Test Needed P:::;l::" X = Test Needed P:::;l::"
(D) Size per Loy
Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X Pass X Pass X Pass
IR reflow 260C 3 cycles 8,98&10 X Pass X Pass X Pass
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X Pass X Pass X Pass
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC &|  Operating Range, Per Data 0/25 3 wafer lots X Pass X Pass X Pass
VERIFICATION (PV) DC accross data sheet temperature range Sheet (AC, DC)
Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750- 168 Hrs o/77 X Pass X Pass X Pass
5 HTRB 1 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass
HTGB (Gated Devices y ) 168 Hrs 0/77 X Pass X Pass X Pass
6 only) Ta=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass
168 Cycles 0/77 X Pass X Pass X Pass
7 TC Ta=-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
8 PCT/AC Ta=121°C ISPSIGAlfOOZ%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
9 HAST A110 96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass
MIL-STD-750 Method 1037 (Not required for 2520 Cycles o/77 i Pass u Pass u Pass
10 1oL Tvs) 7560 Cycles 0/77 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
13 Package Physical JESD22-B100 package Outline 0/30 1 Assembly lot X Pass QBS to Qual Device 1 QBS to Qual Device 1
Dimemsions (PD)
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass
THERMAL RESISTANCE
22 (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass
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
Pre- & Post process change
27 Dielectric Integrity AEC-Q101-004 Section 3 comparison for Power MOS & 0/5 1 Assembly lot X Pass X Pass X Pass

IGBT only

Summary:
Submitted By:
Approved By:
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T M o€ © ®moE o ®m A T E =K Description: Porting SDT products to sfab 8 inch.
Category Qual Device 1 by lot 1 Qual Device 1 by lot 2 Qual Device 1 by lot 3
Product Part Number SDT10A45P5-13 SDT10A45P5-13 SDT10A45P5-13
Assembly Package Type PowerDi-5 PowerDi-5 PowerDi-5
Assembly Package Size 6.5%3.97*1.10mm 6.5%3.97*1.10mm 6.5%3.97*1.10mm
Wafer Die Name(s) SLO85B045WVA2-8-4C SLO85B045WVA2-8-4C SLO85B045WVA2-8-4C
Wafer Die Size (W/L/Thickness) - After Saw 2192*2192*250um3 2192*%2192*250um3 2192*2192*250um3
Wafer Die Process / Technology Trench Schottky Trench Schottky Trench Schottky
Wafer Wafer FAB/ Location SFAB2/China SFAB2/China SFAB2/China
Wafer Wafer Diameter 8inch 8inch 8inch
Wafer Front Metal Type NiAu(CAT) NiAu(CAT) NiAu(CAT)
Wafer Front Metal Layer Number/ Thickness 15KA/0.5KA 15KA/0.5KA 15KA/0.5KA
Wafer Number of Poly Layers 1 Poly 1 Poly 1 Poly
Wafer Back Metal Type (All Layers) Ti/Ni/Ag(CAT) Ti/Ni/Ag(CAT) Ti/Ni/Ag(CAT)
Wafer Back Metal Thickness (All Layers) 1kA/3kA/10kA 1kA/3kA/10kA 1kA/3kA/10kA
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 NC-SMQ51SC / Indium NC-SMQ51SC / Indium
Assembly Bond Wire/Clip Bond Material/ Supplier Clip/HITACHI CABLE Clip/HITACHI CABLE Clip/HITACHI CABLE
Assembly Bond Type (at Die) Solder Solder Solder
Assembly Bond Type (at LF) Solder Solder Solder
Assembly No. of bond over active area 1 clip 1 clip 1 clip
Assembly Glass Transistion Temp 130C 130C 130C
Assembly Terminal Finish (Plating) Material Pbfree Pbfree Pbfree
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag
Assembly Wire Diameter KLP00014 KLP00014 KLP00014
Assembly Leadframe Type PowerDi-5 F type PowerDi-5 F type PowerDi-5 F type
Assembly Leadframe Material CDA194FH CDA194FH CDA194FH
Assembly Lead Frame Manufacturer NBKQ NBKQ NBKQ
Assembly Molding Compound Type EME-G700LA EME-G700LA EME-G700LA
Assembly Mold Compound Material Manufacturer Sumitomo Sumitomo Sumitomo
Assembly Green Compound (Yes/No) Y Y Y
Assembly Lead-Free (Yes/No) Y Y Y
Assembly Assembly Site/ Location SAT/ China SAT/ China SAT/ China
Assembly Test Site/ Location SAT / China SAT / China SAT / China
Product Max Junction Temp 150°C 150°C 150°C
Product DataSheet DS39577 DS39577 DS39577
Reliability and Characterization Testing
#in Accept on
AEC- " . . # Failed/ Results
Q101 Test Test Conditions Duration / Limits A # of Lots X = Test Needed Pass/Fail
(D) Size per Lot]
Bake 125C 24 Hrs SMD only, X PASS X PASS X PASS
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X PASS X PASS X PASS
IR reflow 260C 3 cycles 8,9 & 10 X PASS X PASS X PASS
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X PASS X PASS X PASS
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & |Operating Range, Per Data Sheet 0/25 3 wafer lots 5 PASS % PASS 5% PASS
VERIFICATION (PV) DC accross data sheet temperature range (AC, DC)
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X PASS X PASS X PASS
168 Hrs 0/77 X PASS X PASS X PASS
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS
7 TC Ta=-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
8 PCT/AC Ta=121°C 15PSIG Allol;)Z%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS
168 Hrs 0/77 X PASS X PASS X PASS
9alt HHT Ta=85°C, 85% RH, 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS
1000 Hrs*** 0/77 X PASS X PASS X PASS
2520 Cycles 0/77 X PASS X PASS X PASS
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X PASS X PASS X PASS
15000 Cycles 0/77 X PASS X PASS X PASS
1 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 QBS X QBS
13 Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X PASS X PASS X PASS
Dimemsions (PD)
20 RESIST:?::(LCS):)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X PASS X PASS X PASS
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X PASS X PASS X PASS
22 THERMAL(::)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS X PASS X PASS
25 Die Sheir MIL-STD-750 (2017) Cpk>1.66 0/5 1 Aﬂnbly lot X PASS X PASS X PASS
Summary:

Submitted By:
Approved By:

Hongliang Chen_20190318
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ion for HTME Soft-solder PowerDIS060-8/T0263AB/T0252/T0220AB for MOSFETs

Category al Device 1 ice al Device & ual Device 5 Qual Device 6 Qual Device 7 Qual Device 8 Qual Device 8 ‘Qual Device 10 ‘Qual Device 11 QBS Source Device 1
DMNHIOH0205P5-13 DMNHIOH0205P5-13 DMNHIOHO205P5-13 DMTIOHOL0LPS 13 DMTHIOHOTSLPS 13 DMTH10HO10LCTB-13 DMT10HO10LK3-13 DMT10HO15LK3-13 DMNH10H0285K3-13 DMTH10HO0SLCT DMNH6008SCT DMT40035CT
Product Part Number PowerDIS060.8 PowerDIS060.8 PowerDIS060.8 PowerDIS060-8 PowerDIS060-8 T0263A8B Qual Vehicle T0252 Qual Vehicle 1 T0252 Qual Vehicle 2 T0252 Qual Vehicle 3 T0220 Qual Vehicle 1 0220 Qual Vehicle 2 T0220 Qual Vehicle 3
Qual Vehicle 1 (lot1) Qual Vehicle 1 (lot2) Qual Vehicle 1 (lot3) Qual Vehicle 2 Qual Vehicle 3
Assembly Package Type PowerDI5060-8 PowerDI5060-8 PowerDI5060-8 PowerDI5060-8 PowerDI5060-8 T0263AB T0252 T0252 T0252 TO220AB TO220AB TO220AB
Assembly Package Size 5.2%6.15*1.1mm 5.2%6.15*1.1mm 5.2%6.15*1.1mm 5.2%6.15*1.1mm 5.2%6.15*1.1mm 10.66*15.87*4.82mm 6.58%9.91*2.29mm 6.58*9.91*2.29mm 6.58*9.91*2.29mm 28.6*10.11*4.57mm 28.6*10.11*4.57mm 28.6*10.11*4.57
Wafer Die Name(s) MOSWFSED2G-BN MOSWFSED2G-BN MOSWFSED2G-BN VP5191A Vp5242 VP5191A VP5191A Vp5242 MOSWFSED2M-BN VP5191A MOSWFSED2)-BN MOSWFVPS520AT3-BN
Wafer Die Size (W/L/Thickness) - After Saw 3673.32°0.158mm 3.6"3.32°0.158mm 3.6"3.32°0.158mm 35%26%0.158mm 2772.00.158mm 35%2,6%0.158mm 35726%0.158mm 2.772.00.158mm 35%2.6%0.158mm 3.572.670.158mm/di 3.6"3.3270.158mm 3572670105
Wafer Die Process / Technology trech MOS trech MOS trech MOS trench MOS trench MOS trench MOS trench MOS trench MOS trench MOS trech MOS trech MOS SGT MOS
Wafer afer FAB/ Location Maxchip/ Taiwan Maxchip/ Taiwan Maxchip/ Taiwan VIS/ Taiwan VIS/ Taiwan VIS/ Taiwan VIS/ Taiwan VIS/ Taiwan Maxchip/ Taiwan VIS/ Taiwan Maxchip/Taiwan VIS/ Taiwan
Wafer Wafer Diameter 8 inch 8 inch 8 inch Sinch inch Sinch Sinch Sinch 8inch Sinch 8inch Sinch
Wafer Front Metal Type AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 1/ 4um 1/ 4um 1/ 4um 1/ 4um 1/ 4um 1/ 4um 1/ 4um 1/ 4um 1/ 4um 1/ 4um 1/4um 1/4um
Wafer Number of Poly Layers 1 1 1 1 1 1 1 1 1 1 1 2
Wafer Back Metal Type (All Layers) Ti/Ni/Ti/Ag TUNi/Ti/Ag TUNi/Ti/Ag TUNi/Ti/Ag Ti/Ni/Ti/Ag TI/Ni/Ti/Ag TINi/Ti/Ag TI/Ni/Ti/Ag T/Ni/Ti/Ag TI/Ni/Ti/Ag Ti/Ni/Ti/Ag Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers] KA/3KA/100A/10KA TKA/3KA/100A/T0KA TKA/3KA/100A/TOKA TKA/3KA/100A/TOKA TKA/3KA/100A/10KA TKA/3KA/100A/10KA KA/3KA/100A/10KA TKA/3KA/100A/10KA KA/3KA/100A/10KA KA/3KA/100A/10KA TKA/3KA/100A/TOKA KA/3KA/10KA
Wafer Die Conforming Coating (Passivation] SiN SiN SiN TEOS Oxide/SiN TEOS Oxide/SIN TEOS Oxide/SiN TEOS Oxide/SiN TEOS Oxide/SIN SiN TEOS Oxide/SIN i
Wafer Die passivation thickness range 9KA 9KA 9KA TEOS Oxide 4K/ SIN 6K TEOS Oxide 4K/ SIN 6K TEOS Oxide 4K/ SIN 6K TEOS Oxide 4K/ SIN 6K TEOS Oxide 4K/ SIN 6K 9KA TEOS Oxide 4K/ SIN 6K 9000A TEOS oxide 4K/SIN 6K
Wafer No of masks Steps 6 6 6 6 3 6 3 6 6 3 3 3
Assembl Die quantity per package (e.g. single or dual dies single single single single single single single single single dual single 1
Assemb Die Attach Method (DB Type Soft-Solder Soft-Solder Soft-Solder Soft Solder Soft Solder Soft Solder Soft Solder Soft Solder Soft Solder Soft-Solder Soft-Solder Soft solder
) ) ) Pb95.5512A825 Pb95.5512A82.5 Pb95.5512A82.5 Pb95.5512A825 Pb95.5512A825 Pb95.5512A2.5
Assembly Die Attach Material/ Supplier Pb95.5512Ag2.5 /LIHONG/Heraeus Pb95.5512Ag2.5 /LIHONG/Heraeus Pb95.5512Ag2.5 /LIHONG/Heraeus Pb95.5512Ag2.5 /LIHONG/Heraeus Pb95.5512Ag2.5 /LIHONG/Heraeus NG s o NG s NG s NG s o Pb95.55n2Ag2.5/ HERAEUS
Assembly Bond Wire/Clip Bond Material/ Supplier Ribbon/HANGGONG+AI/TANAKA Ribbon/HANGGONG+AI/TANAKA Ribbon/HANGGONG+AI/TANAKA Ribbon/HANGGONG+AI/TANAKA Ribbon/HANGGONG+CL/ AI/TANAKA AI/TANAKA AI/TANKA + Cu/MINGFENG AI/TANAKA AI/TANAKA AI/TANAKA Al wire/ TANAKA
Assembl Bond Type (at Die] Ultra Sonic Utra Sonic Utra Sonic Ultra Sonic Cold Sonic+Thermo Sonic Ultra Sonic Cold Sonic Cold sonic+Thermo sonic Ultra Sonic Cold-sonic Cold-sonic Cold sonic
Assemb Bond Type (at LF] Ultra Sonic Uitra Sonic Uitra Sonic Uitra Sonic Cold Sonic+Thermo Sonic Uitra Sonic Cold Sonic Cold sonic+Thermo sonic Uitra Sonic Cold-sonic Cold-sonic Cold sonic
prom— o, of bond over active ares Gate: 1 AL wire Gate: 1 AL wire Gate: 1 AL wire Gate: 1Al wire Gate: 1Cu wire Gate: 1 wire; Gate: 1Al wire ate: 1Cuwire Gate: 1 wire; Gate: 1 wire Gate: 1 wire Gate: 1 wire
Source: 2 Al ribbons Source: 2 Al ribbons Source: 2 Al ribbons Source: 2 Al ribbons Source: 2 Al wires Source: 2 wires Source: 5 wires Source: 2 wires
Assembly Glass Transistion Temp 130°C 130°C 130°C 130°C 140°C 140°C 179°C 179°C
Assembly Terminal Finish (Plating) Material Pure Sn. Pure Sn. Pure Sn. Pure Sn. Pure Sn. Pure Sn. Pure Sn Pure Sn. Pure Sn Pure Sn Pure Sn.
"Assembly Header plating (Die Land Area) Bare copper Bare copper Bare copper Bare copper. Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper Bare Copper
. " . bona0° AL om0 AL e 0ea oAl e Gate: Smil Gate: 1.2mil Gate: 5mil*1 Gate:smil*1 Gate: 5mil*1
Assembly Wire Diameter Ribbon:30*4 mil+ALS mil Ribbon:30*4 mil+ALS mil Ribbon:30*4 mil+ALS mil Ribbon:80*4 mil+ALS mil Ribbon:30*4 mil+Cu:1.2 mil o pomi*2 o aomil e romil o a2 o it S pomil®2 o 2eg0mil
“Assembly Leadframe Type PPAKS*6 Bare Copper PPAK5*6 Bare Copper PPAK5*6 Bare Copper PPAK5*6 Bare Copper PPAK5*6 Spot Ag Plating T0-263-2L Bare Copper. DPAK Bare Copper DPAK Spot Ag Plating DPAK Bare Copper T0O-220AB-3L Bare Copper TO-220AB-3L Bare Copper T0-220AB-3L
Assembly Leadframe Material KFC KFC KFC KFC KFC+ Ag plating KFC KFC KFC+ Ag plating KFC KFC KFC
Assembly Lead Frame SANJING SANJING SANJING SANJING SANJING 'YOURUN/SHUNDE JINWAN/FENGSHANSANJIA JINWAN/YONGZHI JINWAN/FENGSHANSHANJIA 'YOURUN/SHUNDE 'YOURUN/SHUNDE 'YOURUN/JINWAN/SHUNDE
Assembly Molding Compound Type EME-G600FB EME-G600FB EME-G600FB EME-G600FB EME-G600FB IE-G630AY EME-G630AY E-G630AY EME-ES00HAC EME-ES00HAC EME-ESOOHAC
Assembly Mold Compound Material SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMA SUMITOMA SUMITOMO SUMITOMO SUMITOMO SUMITOMO
‘Assembly Green Compound (Yes/No! Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
"Assembly Lead-Free (Yes/No] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Locatior HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME/Tianshui HTME / Tianshui HTME / Tianshui HTME/ Tianshui
Assembly Test Site/ Location HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME / Tianshui HTME/Tianshui HTME / Tianshui HTME / Tianshui HTME/ Tianshui
Product Max Junction Temp 175°C 175°C 175°C 150°C 175°C 150°C 150°C 175°C 175°C 175°C 150°C
Product Max Thermal resistance Junc (case) 0.5°C/W 0.9°C/W 0.9°C/W 0.9°C/W 27°C/W 2C/W 2C/W 12T/ 0.8°C/W 0.7°c/W 0.8C/W
Product Max Thermal resistance Junc (amibent] 93°C/W 93°C/W 93°C/W 99°C/W. 98°C/W 22°C/W 42°C/W 40°C/W S1C/W N/A s2°C/W
Product DataSheet DS38016 DS38016 DS38016 DS37977. DS38713 DS38064 DS39093 DS38736 DS37383 DS38718 DS38138 DS40104
Reliability and Characterization Testing
i Vel
aile
;::; Test Test Conditions Duration / Limits ;.::l:r #of Lots X = Test Needed ;:3;':" X = Test Needed ;:3:" X = Test Needed ;:3:" QBS Test Completed ;:3:" QBS Test Completed ;:3;':" X = Test Needed P'::;':“ X = Test Needed P'::'/':“ X =Test Needed P':::;':“ X = Test Needed ;:3:" X =Test Needed ;:3;':" X =Test Needed P'::;':“ X = Test Needed ;:3;':"
(D) Lot
Bake 125C 24 Hrs SMID only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 MSL1 P Soak 85C, 85% RH 168Hrs. for Test #7, 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass. X Pass. X Pass. X Pass
IR reflow 260C 3 cycles X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Al qualification parts submitted for
3 |EXTERNAL VISUAL (EV) MIL'STD-750 METHOD 2071 PER SPEC oing X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
4 PARMMETRIC | Test all parameters per Data sheet inlcuding AC& DC| - Operating Range, PerData | /¢ 3 wafer lots X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
VERIFICATION (PV) accross data sheet temperature range Sheet (AC, DC)
168 Hrs. /77 ass. ass. ass ass. ass ass. ass. ass ass. Pass 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. ass. ass. ass. ass. ass. Pass ass ass
1000 Hrs /77 ass. ass ass ass ass. ass ass. ass ass. fail ass. ass.
HTGB (Gated Devices 168 Hrs. /77 ass. ass. ass. ass. ass ass ass. ass ass. ass. ass. ass.
6 Ta=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs. /77 3 wafer lots ass. ass. ass. ass. ass. ass. ass. ass. ass ass. ass ass.
only)
1000 Hrs /77 ass ass. ass. ass. ass. ass ass. ass ass. ass. ass. ass.
168 Cycles /77 ass. ass ass. ass ass. ass. ass. ass ass. ass. ass. ass.
7 Tc Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots ass. ass ass. ass. ass ass ass. ass ass. ass. ass. ass.
1000 Cycles /77 ass. ass. ass. ass. ass. ass. ass. ass. ass. ass. ass. ass.
8 PCT/AC Tes121°C ISPS‘G;E:’Z“""' PERJESD22- 9 Hrs o/77 3 Assembly lots X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
9 HAST TR7130 BSTRH 33,3 pia SO% Bias PER JESD22 9 Hrs o/77 3 wafer lots X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
2520 Cycles /77 ass. ass. ass. ass. ass. ass. ass. ass. 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 ass ass ass ass ass ass ass ass
15000 Cycles /77 ass. ass ass ass. ass ass. ass ass ass. ass. ass. ass.
1 ESD HBM (AEC-Q101-001) PER DATA SHEET /30 1 wafer lot ass. ass. ass. ass ass ass ass ass. ass. ass. ass. ass.
oM (AEC-Q101-005) PER DATA SHEET /30 1 wafer lot ass. ass. ass. ass ass ass ass ass. ass. ass. ass. ass.
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot ass. ass. ass. ass. ass. ass ass ass. ass. ass. ass. ass.
13 Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass X pass
Dimemsions (PD)
20 RES‘ST::‘:TE(E;:]DLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass. X Pass. X Pass. X Pass X Pass X Pass. X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10 1 Assembly lot X Pass QBS to Qual Devicel QBS to Qual Devicel X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 THERMM”R:)S‘STA"CE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X pass QBS to Qual Devicel QBS to Qual Devicel X pass X pass X pass X pass X pass X pass X pass X pass X pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5| 1 Assembly lot X Pass QBS to Qual Devicel (QBS to Qual Devicel 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 QBS to Qual Devicel QBS to Qual Devicel 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 QBS to Qual Devicel QBS to Qual Devicel X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pre- & Post process change
27 Dielectric Integrity /AEC-Q101-004 Section 3 comparison for Power MOS & 0/5 1Assembly lot X Pass QBS to Qual Devicel QBS to Qual Devicel X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1GBT onl

Summary:
Submitted By:
Approved By:
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Description: Qualification for CAT's BGBM process in CAT site

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 QBS Source Device 1 QBS Source Device 2
Product Part Number 2N7002K-7 DMT10H010LSS-13 DMN601DWK-7 DMNG65D9L-7 DMN2075U-7 DMP3165L-7 DMC2053UVT-7
Assembly Package Type SOT-23 SOP-8L SOT-363 SOT23 SSOT-23 SSOT-23 TSOT26
Assembly Package Size 2.9%2.4*1.025mm 4.9%6.0*1.6 2.15%2.1*1.0 2.9*2.4*1.025 2.9*2.4*1.025 2.9*2.4*1.0 2.8*2.9*1.0
Wafer Die Name(s) ADO8O6ALBA1AXX-BN VP5191A/VP5191A-BN ADO806AL841AXX-BN(dual) DF23NG0AE-BN DF29N20A-BN DF29P30A-BN DFZQNZOB'BB'\,‘\‘+DF29P2°A'
L . 0.84*0.6*0.158 +
Wafer Die Size (W/L/Thickness) - After Saw 0.4*0.4*0.158 3.5%2.6%0.158 0.4*0.4*0.158 0.33*0.33*0.14 0.84*0.6*0.158 0.84*0.6*0.158 0.84*0.60.158
Wafer Die Process / Technology Trench MOSFET SGT MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOS
Wafer Wafer FAB/ Location VIS/ Taiwan VIS/ Taiwan VIS/ Taiwan SFAB2/SH SFAB2/SH SFAB2/SH SFAB2/SH
Wafer Wafer Diameter 8inch 8inch 8inch 8inch 8inch 8.inch 8inch
Wafer Front Metal Type AlCu AlCu AlCu AlCu AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 1/ 4um 1/4um 1/ 4um 1/4um 1/4um 1/4um 1/4um
Wafer Number of Poly Layers 2 2 2 1 1 1 1
Wafer Back Metal Type (All Layers) Ti/Au Ti/Ni/Ag Ti/Au Ti/Au Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers) 0.5KA/5KA 1KA/3KA/10KA 0.5KA/5KA 0.5KA/5KA 1.0KA/3.0KA/10KA 1.0KA/3.0KA/10KA 1.0KA/3.0KA/10KA
Wafer Die Conforming Coating (Passivation) Oxide/SIN Oxide/SIN Oxide/SIN Oxide/SiN/Oxide Oxide/SiN Oxide Oxide
Wafer Die passivation thickness range TEOS Oxide 1.6K/SIN3.8K TEOS oxide 4KA/SIN 6KA TEOS Oxide 1.6K/SIN3.8K B IE}??’Eoélger:eSIN TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K
Wafer No of masks Steps 7 6 7 7 6 6 6
Assembly Die quantity per package (e.g. single or dual dies) 1 1 2 1 1 1 2
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Epoxy Eutectic Eutectic EPOXY EPOXY EPOXY
Assembly Die Attach Material/ Supplier NA 84-1LMISR4/ Ablestik NA NA 84-1LMISR4 / Ablestik 9005SP / Yizbond 9005SP / Yizbond
Assembly Bond Wire/Clip Bond Material/ Supplier Cu/TANAKA Cu/TANAKA Cu/TANAKA Cu/TANAKA Cu Wire/ TANAKA Cu Wire/ Heraeus Copper wire /| TANAKA
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
. Gate: 1 Cu wire Gate: 1 wire Gate: 1 Cu wire/die Gate: 1 Cu wire Gate: 1 wire Gate: 1 wire Diel/Die2: Gate: 1 wire/die
Assembly No. of bond over active area N R N N . . . . "
Source: 1 Cu wire Source: 16 wires Source: 1 Cu wire/die Source: 1 Cu wire Source: 4 wires Source: 5 wires Source: 3 wires/die
Assembly Glass Transistion Temp 160 °C 130° 160 °C 160 °C 125°C 125°C 120°C
Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin Pure Tin 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed
Assembly Header plating (Die Land Area) Copper Plating Bare copper Silver Plating Copper Plating Silver Plating Silver Spot Plate Silver Spot Plate
Assembly Wire Diameter G 1m|l, 2.0mil 1mil Imil 1.7mil 1.7mil 1.7mil
Source: 1mil
Assembly Leadframe Type SOT-23 C Type SOP-8L G TYPE 12ROW. SOT-363G SOT-23 C Type SOT-23R(SSOT23) SOT-23R(SSOT23) TSOT23-6 Q
Assembly Leadframe Material Alloy42 A194 Alloy42 Alloy42 CDA194 CDA194 CDA194
Assembly Lead Frame Manufacturer SHE ASM SHE SHE NBKQ NBKQ NBKQ
Assembly Molding Compound Type GR640HV-L1 EME-G700 CEL-1702HF9SK GR640HV-L1 CEL1702HF9SK CEL-1702HF9SK CEL-1700HF40SK-D3
Assembly Mold Compound Material Manufacturer HENKEL SUMITOMO HENKEL HENKEL Hitachi Hitachi HITACHI
Assembly Green Compound (Yes/No) Yes YES Yes Yes Yes YES Yes
Assembly Lead-Free (Yes/No) Yes YES Yes Yes Yes YES Yes
Assembly Assembly Site/ Location CAT/China CAT/China CAT/China CAT/Chengdu CAT/Chengdu CAT/China CAT/Chengdu
Assembly Test Site/ Location CAT/China CAT/China CAT/China CAT/Chengdu CAT/Chengdu CAT/China CAT/Chengdu
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 240°C/W 66°C/W 625°C/W 186°C/W 156°C/W 98°C/W 108 °C/W
Product DataShe_et DS30896 DS38035 DS30656 DS40594 DS31837 DS40415 DS40560
Reliability and Characterization Testing
#in Accept on #
AEC- " . .. Failed/ Results Results Results Results Results Results Results
Q101 Test Test Conditions Duration / Limits sample Size # of Lots X = Test Needed Pass/Fail X = Test Needed Pass/Fail X = Test Needed pass/Fail X = Test Needed Pass/Fail X = Test Needed pass/Fail QBS Test Completed Pass/Fail QBS Test Completed pass/Fail
(D) per Lot
Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 8,9&10 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X Pass X Pass X Pass X Pass X Pass X Pass X Pass
PARAMETRIC . . "
4 | VERIFICATION (pv) - no | TESt @Il Parameters per Data Sheet inlcuding AC & DC | Operating Range, Per Data sheet | ), 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass
QBS accross data sheet temperature range (AC, DC)
168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
5 HTRB-1x (NY) Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
N 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
6 HTGOBn(S]afle:(I’D\R\;lces Ta=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
7 TCHM 1k 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
1000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
8 (alt) PCT/AC Ta=121°C 15PSIG ;10(;)2%RH, PER JESD22- 96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass
9 HAST-1x Ta=130C, 85%RH 33.3 Z?:OSO% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10 10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
11 ESD (NO QBS) CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Package Physical .
13 ) . JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Dimemsions (PD)
20 RESIST::I::[‘:;:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
22 THERMAL(TR:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
25 Die 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
Pre- & Post process change
27 Dielectric Integrity AEC-Q101-004 Section 3 comparison for Power MOS & IGBT 0/5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
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