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PRODUCT CHANGE NOTICE PCN-2478 REV 3 — FINAL
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
August 13, 2020 June 6, 2021 Discrete - Additional Wafer Source / 2478
Automotive Assembly BOM
TITLE

Additional Wafer Source (GFAB) - Automotive

DESCRIPTION OF CHANGE

REV 3: This update provides a final listing of affected part numbers for which qualification is complete for the
changes listed in the title of the tables below. All applicable qualification reports are attached (embedded in this file).

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes is qualifying an
additional internal wafer source located in Greenock, Scotland (GFAB), for automotive 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
gualification report embedded in this file (to view, download this PCN file then open it with a PDF viewer to see the
attached qual report).

In conjunction with adding the wafer source, several additional changes will be implemented on select part numbers
to ensure continuity of supply, to standardize manufacturing processes, and to enhance manufacturability. This
includes alignment of wafer fab and assembly bill of material (BOM), i.e. wafer process metal system, mold
compound, die attach material, lead frame type, bond wire material and/or wire diameter.

Please contact your local Diodes Sales representative for samples availability.

IMPACT

Continuity of Supply. There will be no change to the Form, Fit or Function of products affected, unless specifically
indicated.

No change in datasheet parameters and product performance.

PRODUCTS AFFECTED

Table 1: Additional wafer source (GFAB)
Table 2: Additional wafer source (GFAB) and assembly BOM change

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: http://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 - Additional wafer source (GFAB)

IN5819HWQ-7-F B180BQ-13-F B260Q-13-F B360BQ-13-F PD3S120LQ-7 PDS360Q-13
B1100BQ-13-F B180Q-13-F B270Q-13-F B360Q-13-F PD3S130HQ-7 PDS4150Q-13
B1100Q-13-F B190BQ-13-F B280Q-13-F B370Q-13-F PD3S130LQ-7 PDS4200HQ-13
B120BQ-13-F B190Q-13-F B290Q-13-F B380Q-13-F PD3S140Q-7 PDS5100HQ-13
B120Q-13-F B2100Q-13-F B3100Q-13-F B390Q-13-F PD3S160Q-7 PDS5100HQ-13D
B130BQ-13-F B220AQ-13-F B320AQ-13-F B520CQ-13-F PD3S220LQ-7 PDS5100Q-13D
B130Q-13-F B220Q-13-F B320Q-13-F B530CQ-13-F PD3S230HQ-7 PDS540Q-13
B140BQ-13-F B230AQ-13-F B330AQ-13-F B540CQ-13-F PD3S230LQ-7 PDS560Q-13
B140Q-13-F B240AQ-13-F B330Q-13-F B550CQ-13-F PDS1040Q-13 PDS760Q-13
B150BQ-13-F B240Q-13-F B340AQ-13-F B560CQ-13-F PDS3100Q-13 SDM160S1FQ-7
B150Q-13-F B250AQ-13-F B340BQ-13-F BAS40WQ-13-F PDS3100Q-7 SDM20U30Q-7
B160Q-13-F B250Q-13 B340Q-13-F BAS40WQ-7-F PDS3200Q-13 SDM2100S1FQ-7
B170BQ-13-F B250Q-13-F B350AQ-13-F BAT64T5Q-7-F PDS340Q-13 SDMA40E20LAQ-7
B170Q-13-F B260AQ-13-F B360AQ-13-F

Table 2 — Additional wafer source (GFAB) and assembly BOM change

BO520LWQ-7-F*

BAS70-04Q-13-F**

BAT46WQ-7-F

BAT54SWQ-7-F*

DFLS140Q-7

SDM20U40Q-7*

BO530WSQ-13-F**

BAS70-04Q-7-F**

BAT54AQ-13*

BAT54TQ-7-F*

DFLS160Q-7

SDMA40E20LSQ-7-F

B0O530WSQ-7-F** BAS70-05Q-13-F* BAT54AQ-7-F* BAT54TWQ-7-F DFLS2100Q-7 ZHCS1000QTA
B0540WQ-7-F BAS70-05Q-7-F** BAT54AWQ-7-F* BAT54WQ-13-F* DFLS230LQ-7 ZHCS350QTA
B140HWQ-7 BAS70-06Q-7-F** BAT54CQ-13* BAT54WQ-7-F* DFLS240LQ-7 ZHCSA400QTA
BAS40-04Q-13-F BAS70DW-04Q-7-F BAT54CQ-7-F* BAT54WSQ-7-F* DFLS240Q-7 ZHCS400QTC**
BAS40-04Q-7-F BAS70DW-05Q-7-F* BAT54CWQ-7-F* BAT760Q-7+ DFLS260Q-7 ZHCS500QTA
BAS40-05Q-13-F BAS70Q-7-F BAT54LPQ-7 DFLS1100Q-7 | SD103AWSQ-7-F** ZHCS506QTA
BAS40-05Q-7-F BAS70TWQ-7-F** BAT54Q-7-F* DFLS1150Q-7 | SD103BWSQ-7-F** ZLLS1000QTA
BAS40-06Q-13-F* BAS70W-04Q-7-F BAT54SDWQ-7-F* DFLS1200Q-7 SDMO03U40Q-7* ZLLS2000QTA
BAS40-06Q-7-F BAS70W-05Q-7-F BAT54SQ-13* DFLS120LQ-7 | SDM1M40LP8Q-7** ZLLS400QTA
BAS40Q-13-F BAS70WQ-7-F BAT54SQ-7-F* DFLS130LQ-7 SDM20U30LPQ-7* ZLLS400QTC
BAS40Q-7-F* BAT1000Q-7-F BAT54STQ-7-F** DFLS140LQ-7 SDM20U40Q-13* ZLLS500QTA

Note 1: “*” Also affected by Phenitec Wafer Manufacturing Site Change announced via PCN 2462
Note 2: "**" Change bond wire from Cu to Au
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Certificate of Design, Construction & Qualification

Description: GFAB wafer porting- TiSi process + PD323 prodcut qual

" M € O R P O R A T E
Qual Device 1 Qual Device 1 Qual Device 1 5
Category (15t TiSi) (2nd TiSi) (3rd TiSi) Qual Device 2
Product Part Number PD3S130L-7 PD3S130L-7 PD3S130L-7 PD3S230L-7
Assembly Package Type PD323 PD323 PD323 PD323
Assembly Package Size 1.95*2.6*0.7mm 1.95*2.6*0.7mm 1.95*2.6*0.7mm 1.95*2.6*0.7mm
Wafer Die Name(s) GY034AA0030PAAT7-4C GY034AA0030PAAT7-4C GY034AA0030PAAT7-4C GY034AA0030PAAT7-4C
Wafer Die Size (W/L/Thickness) - After Saw 0.85x0.9x0.14 mm 0.85x0.9x0.14 mm 0.85x0.9x0.14 mm 0.85x0.9x0.14 mm
Wafer Die Process / Technology SKY SKY SKY. SKY
Wafer Wafer FAB/ Location GFAB/UK GFAB/UK GFAB/UK GFAB/UK
Wafer Wafer Diameter 6" 6" 6" 6"
Wafer Front Metal Type AlCu+NiAu AlCu+NiAu AICu+NiAu AICu+NiAu
Wafer Front Metal Layer Number/ Thickness 4um 4um 4um 4um
Wafer Back Metal Type (All Layers) TiNiVAu TiNiVAuU TiNiVAu TiNiVAu
Wafer Back Metal Thickness (All Layers) 0.5um 0.5um 0.5um 0.5um
Wafer No of masks Steps 3 3 3 3
Assembly Die quantity per package (e.g. single or dual dies) Single Single Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type Solder Solder Solder Solder
Assembly Die Attach Material/ Supplier Indium83552 Indium83552 Indium83552 Indium83552
Assembly Bond Wire/Clip Bond Material/ Supplier Clip/KLP00015 Clip/KLP00015 Clip/KLP00015 Clip/KLP00015
Assembly Bond Type (at Die) Clip Clip Clip Clip
Assembly Bond Type (at LF) Clip Clip Clip Clip
Assembly No. of bond over active area 1 1 1 1
Assembly Glass Transistion Temp 130C 130C 130C 130C
Assembly Terminal Finish (Plating) Material Sn Sn Sn Sn
Assembly Wire Diameter Clip Clip Clip Clip
Assembly Leadframe Type KLF00457/KLF00623 KLF00457/KLF00623 KLF00457/KLF00623 KLF00457/KLF00623
Assembly Leadframe Material CDA194HH CDA194HH CDA194HH CDA194HH
Assembly Lead Frame Manufacturer SSHP/PBE SSHP/PBE SSHP/PBE SSHP/PBE
Assembly Molding Compound Type EME-G700H EME-G700H EME-G700H EME-G700H
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/SH SAT/SH SAT/SH SAT/SH
Assembly Test Site/ Location SAT/SH SAT/SH SAT/SH SAT/SH
Product Max Junction Temp 150 C 150 C 150 C 150 C
Product DataSheet DS30671 DS30671 DS30671 DS31751
Product Qual Plan Number 20051201 20051201 0051201 0051201
Reliability and Characterization Testing
Accept
#in on#
SlE;:l Test Test Conditions Duration / Limits ;:‘nﬁ:l‘{e # of Lots X = Test Needed ;::;IFI:" X = Test Needed ;::;IFI:" X = Test Needed ;::;IFI:" X = Test Needed ;::;IFI:"
(D) Size per
Lot
MSLL Pre- Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass X Pass
2 conditioning Soak 85C, 85% RH 168Hrs for Test 3 Assembly lots X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles #7,8,9& X Pass X Pass X Pass X Pass
1
3 E>§/T)ERNAL VIsuAL MIL-STD-750 METHOD 2071 PER SPEC Al q”a“f'ca‘f:')‘:r:e’;i‘irntz submitted X Pass 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) 0/2s 3 wafer lots % Pass % Pass X Pass X Pass
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass X Pass
168 Hrs o/77 X Pass X Pass X Pass X Pass
5 HTRB Ta=150"C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass
1000 Hrs 077 X Pass X Pass X Pass X Pass
168 Cycles 0/77 X Pass X Pass X Pass X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass X Pass X Pass X Pass
1000 Cycles 0/77 X Pass X Pass X Pass X Pass
8 (alt) PCT/AC Ta=121C 15PSIG igg‘;/nRH, PER JESD22- 96 Hrs o/77 3 Assembly lots X Pass X Pass X Pass X Pass
— N . o 168 Hrs 077 X Pass X Pass X Pass X Pass
9alt H3TRB Ta=85°C, 85 /“B*TaHS' ‘g’ggggz/“A'f"lle‘m“m Reverse 500 Hrs 077 3 wafer lots X Pass X Pass X Pass X Pass
. 1000 Hrs 0/77 X Pass X Pass X Pass X Pass
2520 Cycles 077 X Pass X Pass X Pass X Pass
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles /77 3 wafer lots X Pass X Pass X Pass X Pass
15000 Cycles /77 X Pass X Pass X Pass X Pass
11 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass QBS to 1st lot QBS to 1st lot QBS to 1st lot
13 | Package Physical JESD22-B100 Package Outline 0130 1 Assembly lot X Pass X Pass X Pass X Pass
Dimemsions (PD)
20 SORLEDSEISRT:E‘:'I'E -I;CS)H) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass X Pass
22 RES-II-:'II'EENMC/.\EL(TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass X Pass
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass X Pass
—— — — — — — — — e
Summary: William_lai_2020/09/18

Submitted By:
Approved By:

William_lai_2020/09/18
Frank Chen, 9/30/2020






Certificate of Design, Construction & Qualification

Description: GFAB wafer porting for planar schottky

c Qual Device Qual Device Qual Device
ategory X o
(Mo Process qual in ERIS) (Mo Process qual in LiteOn seeful) (Mo-SOD123F Package qual)
Product Part Number B360A-13-F B360A-13-F B260S1F-7
Assembly Package Type SMA SMA SOD-123F
Assembly Package Size 2.6mm*5.0mm*2.0mm 2.6mm*5.0mm*2.0mm 3.5*1.8*0.98 mm"3
Wafer Die Name(s) GY055AA0060PMD1-4C GY055AA0060PMD1-4C GY045AA0060PMD2-4C
Wafer Die Size (W/L/Thickness) - After Saw 1.39 x1.39 x0.29mm 1.39 x1.39 x0.29mm 1.14*1.14*0.25mm
Wafer Die Process / Technology SKY SKY SKY
Wafer Wafer FAB/ Location GFAB/UK GFAB/UK GFAB/UK
Wafer Wafer Diameter 6" 6" 6"
Wafer Front Metal Type AlCu+NiAu AICu+NiAu Ti/Ni/Ag
Wafer Front Metal Layer Number/ Thickness 4um 4um 4um
Wafer Back Metal Type (All Layers) TiNiVAuU TiNiVAu Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers) 0.5um 0.5um 0.5um
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 Solder Paste/REDSUN Pb92.5Sn5Ag2.5/Heraeus&EFD Solder Paste/REDSUN
Assembly Bond Wire/Clip Bond Material/ Supplier Cu Clip/JIH LONG Copper C19210/JX Clip/JIH LONG
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 150 C 150 C 150 C
Assembly Terminal Finish (Plating) Material Sn Sn Sn
Assembly Wire Diameter clip clip clip
Assembly Leadframe Type CDA19210 CDA19210 CDA19400
Assembly Leadframe Material Cu Cu Bare copper
Assembly Lead Frame Manufacturer JIH LONG INDUSTRY CO., LTD. JX&ECE JIH LONG INDUSTRY CO., LTD.
Assembly Molding Compound Type EME-E110G EK-1700GS ELER-8-500C
Assembly Mold Compound Material Manufacturer Tsu Kong Co., Ltd Eternal(KunShan) E'DALE
Assembly Green Compound (Yes/No) Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes
Assembly Assembly Site/ Location ERIS/TW Seefull/ShangHai ERIS/TW
Assembly Test Site/ Location ERIS/TW Seefull/ShangHai ERIS/TW
Product Max Junction Temp 150 150C 150*C
Product DataSheet DS30891 DS30891 DS39237
Product Qual Plan Number 20021203 20051203 160&2601
Reliability and Characterization Testing
Accept
#in on #
8'1551 Test Test Conditions Duration / Limits ;::TI]Z% #of Lots X = Test Needed ;::sl;::t:" X =Test Needed ;;ssl;::t:” X = Test Needed ;::sl;::t:"
(D) Size per
Lot
MSL1 Pre- Bake 125C 24 Hrs SMD only, X Pass X Pass X
2 conditioning Soak 85C, 85% RH 168Hrs for Test 3 Assembly lots X Pass X Pass X Pass
IR reflow 260C 3 cycles #7,8,9& X Pass X Pass X Pass
3 [EXTERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualification parts submitied X Pass X Pass X Pass
(EV) for testing
PARAMETRIC Test all parameters per Data Sheet inlcuding AC Operating Range, Per Data
4 VERIFICATION (PV) & DCpaccross dat’; sheet temperature rangge i Sl'?eel (A(g:, DC) 0125 3 wafer lots % Pass % Pass % Pass
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass
N " _ 168 Hrs 0/77 X Pass X Pass X Pass
5 HTRB Ta=150C or Max TJ';/;OﬁOO%' PER MIL-STD- 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass
3 1000 Hrs 0/77 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 0/77 3 Assembly lots X Pass X Pass X Pass
1000 Cycles /77 X Pass X Pass X Pass
8 (alt) PCT/AC Ta=1211C 15PSIG i?_g;/uRH; PER JESD22- 96 Hrs o177 3 Assembly lots X Pass X Pass X Pass
. . 168 Hrs /77 X Pass X Pass X Pass
9alt H3TRB Ta=85°C, BS%BRH' vjvgggc;gwllaﬁmum Reverse 500 Hrs o077 3 wafer lots X Pass X Pass X Pass
1as: - 1000 Hrs 0177 X Pass X Pass X Pass
2520 Cycles /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 /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 Pass X Pass
13 Pa}ckagefhysmal JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass X Pass
Dimemsions (PD)
20 SORIFDSI;TSEA(\:E(-I;OSH) 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 RESTI;EE;IVICAI;(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 MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass
S— ——— — m— — — —
Summary: William_lai_2020/08/9.
Submitted By: William_lai_2020/08/9

Approved By: Frank Chen, 9/3/2020






Certificate of Design, Construction & Qualification

e N
e
m ¢ o m P © mR A T E D Description: GFAB wafer porting for planner schottky
Category Qual Device1l- Lot 1 Qual Device1- Lot 2 Qual Device 1- Lot 3 Qual Devicel- Lot 4 Quet Dewfe 2= Quet Dev;:e 2ol Quet Dew;e 2ol Qual Device 3 Qual Device 3
(Metal pre clean_SAT) (Metal pre clean_SAT) (Metal pre clean_SAT) (Metal pre clean_FSI) ) ) ) (NiPt3% in SAT_GTI EPI) (NiPt3% in CAT_GTI EPI)
(1st NiPt20% GTI EPI) (2nd NiPt20% GTI EPI) (3rd NiPt20% GTI EPI)
Product Part Number PDS5100-13 PDS5100-13 PDS5100-13 PDS5100-13 DFLS1200-7 DFLS1200-7 DFLS1200-7 BAT54CW-7-F BAT54CW-7-F
Assembly Package Type PDIS PDIS PDIS PDIS PD123 PD123 PD123 S0OT323 S0OT323
Assembly Package Size 4mm*5.35%1.1 4mm*5.35*1.1 4mm*5.35*1.1 4mm*5.35%1.1 3.7*1.775*0.98mm 3.7*1.775*0.98mm 3.7*1.775*0.98mm 2.9*2.4*1.0 2.9*2.4*1.0
Wafer Die Name(s) GYO73AA?\‘1’\?_?PTBZ4C7 GYO73AA?\‘1’\?_?PTBZ4C7 GY073AA0100PTB2-4C-NNT GYO073AA0100PTB2-4C-NNT GY045AA0200PUA2-4C GY045AA0200PUA2-4C GY045AA0200PUA2-4C GY012AA0030ASA3-AIN GY012AA0030ASA3-AIN
Wafer Die Size (W/L/Thickness) - After Saw 1.84 x1.84 x 0.25mm 1.84 x1.84 x 0.25mm 1.84 x1.84 x 0.25mm 1.84 x1.84 x 0.25mm 1.14 x 1.14*0.25mm 1.14 x 1.14*0.25mm 1.14 x 1.14*0.25mm 0.31 x0.31 x 0.22mm 0.31 x0.31 x 0.22mm
Wafer Die Process / Technology SKY. SKY SKY. SKY SKY SKY SKY SKY SKY
Wafer Wafer FAB/ Location GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK
Wafer Wafer Diameter 6" 6" 6" 6" 6" 6" 6" 6" 6"
Wafer Front Metal Type AlCu+NiAu AlCu+NiAu AlCu+NiAu AlCu+NiAu AlCu+NiAu AlCu+NiAu AlCu+NiAu AlSiCu AlSiCu
Wafer Number of Poly Layers NA NA NA NA NA NA NA NA NA
Wafer Back Metal Type (All Layers) TiNiVAu TiNiVAu TiNiVAu TiNiVAu TiNiVAuU TiNiVAu TiNiVAu NiVAU NiVAU
Wafer Back Metal Thickness (All Layers) 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um
Wafer No of masks Steps 3 3 3 3 4 4 3 3 3
Assembly Die quantity per package (e.g. single or dual dies) Single Single Single Single single single single single single
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder Solder Solder Solder Solder Solder Solder EUTECTIC EUTECTIC
Assembly Die Attach Material/ Supplier NC-SMQ51SC/Indium NC-SMQ51SC/Indium NC-SMQ51SC/Indium NC-SMQ51SC/Indium ES-500-SPA ES-500-SPA ES-500-SPA NA NA
Assembly Bond Wire/Clip Bond Material/ Supplier Clip/HITACHI CABLE Clip/HITACHI CABLE Clip/HITACHI CABLE Clip/HITACHI CABLE Clip Clip Clip Au Cu
Assembly Bond Type (at Die) Solder Solder Solder Solder Thermo Sonic Thermo Sonic Thermo Sonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly Bond Type (at LF) Solder Solder Solder Solder Thermo Sonic Thermo Sonic Thermo Sonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly No. of bond over active area 1 1 1 1 1 1 1 1 1
Assembly Glass Transistion Temp 130*C 130*C 130*C 130*C 135 °C 135 °C 135 °C 160C 160C
Assembly Terminal Finish (Plating) Material Pbfree Pbfree Pbfree Pbfree N/A N/A N/A 100% Matte Tin 100% Matte Tin
Assembly Header plating (Die Land Area) Spot Ag Spot Ag Spot Ag Spot Ag Bare copper Bare copper Bare copper Ag Ag
Assembly Wire Diameter KLP00014 KLP00014 KLP00014 KLP00014 Clip Clip Clip 0.8 mil 0.8 mil
Assembly Leadframe Type PowerDi-5 F type PowerDi-5 F type PowerDi-5 F type PowerDi-5 F type PowerDI-123 C type PowerDI-123 C type PowerDI-123 C type SOT323 SOT-323 H
Assembly Leadframe Material CDA194FH CDA194FH CDA194FH CDA194FH CDA194FH CDA194FH CDA194FH Alloy 42 Alloy 42
Assembly Lead Frame Manufacturer NBKQ NBKQ NBKQ NBKQ HITACHI CABLE HITACHI CABLE HITACHI CABLE PBE PBE/MHT
Assembly Molding Compound Type EME-G700LA EME-G700LA EME-G700LA EME-G700LA EME-G700LA Type L-A EME-G700LA Type L-A EME-G700LA Type L-A CEL-1700HF40SK-D3 CEL-1702HF9SK
Assembly Mold Compound Material Manufacturer SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO SUMITOMO 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 SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH CAT/Chengdu
Assembly Test Site/ Location SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH CAT/Chengdu
Product Max Junction Temp 150 C 150 C 150 C 150 C 150 C 150 C 150 C 150 C 150 C
Product DataSheet DS30483 DS30483 DS30483 DS30483 DS30628 DS30628 DS30628 DS30065 DS30065
Product Qual Plan Number 0052008 0052008 0052008 20052008 0052008 20052008 20052008 20052008 20052008
Reliability and Characterization Testing
Accept
#in on #
giﬁ Test Test Conditions Duration / Limits g:;:?:l‘é #of Lots X = Test Needed F?:;L;::t:” X = Test Needed PR:SS;:_E;" X = Test Needed F?:;L;::t:” X = Test Needed PR:SS;:_E;" QBS Test Completed F?:;L;::t:” QBS Test Completed F?:;L;::t:” QBS Test Completed F?:;L;::t:” QBS Test Completed F?:;L;::t:” QBS Test Completed F?:;L;::t:”
(D) Size per
Lot
MSLL Pre- Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
2 conditioning Soak 85C, 85% RH 168Hrs for Test 3 Assembly lots X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles #7,8,9& X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
3 EI;/T)ERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC Al quam'cafgf'ze‘;z:z submitted X pass X Pass X Pass X pass X pass X pass X pass X Pass X pass
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & |  Operating Range, Per Data
4 VERIFICATION (PV) DC accross data sheet temperature range Sheet (AC, DC) 0/25 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
S _ 168 Hrs 077 X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
5 HTRB Ta=150'C or Max T"X;%flloo%‘ PER MIL-STD- 500 Hrs 077 3 wafer lots X Pass X Pass X Pass QBS to Ist lot X Pass X Pass X Pass X Pass X Pass
1000 Hrs 077 X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
168 Cycles 077 X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
1000 Cycles 077 X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
8 (alt) PCT/AC Ta=121C 15PSIG :28;/0’2'-" PER JESDZ2- 96 Hrs o/77 3 Assembly lots X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
_aroq o, o, 168 Hrs /77 X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass
9alt H3TRB Ta=85°C, 85 /"BF‘:"S' "nggggfyl%qm”m Reverse 500 Hrs oI77 3 wafer lots X Pass X Pass X Pass QBS to Istlot X Pass X Pass X Pass X Pass
) 1000 Hrs 0177 X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass
2520 Cycles /77 X Pass X Pass X Pass QBS to 1st lot Pass X Pass X Pass X Pass X Pass X Pass
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0177 3 wafer lots X Pass X Pass X Pass QBS to 1st lot Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles /77 X Pass X Pass X Pass QBS to 1st lot Pass X Pass X Pass 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 X Pass X Pass X Pass X Pass X Pass X Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass QBS to 1st lot QBS to 1st lot QBS to 1st lot X QBS to 1st lot QBS to 1st lot X Pass X Pass
13 Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
Dimemsions (PD)
RESISTANCE TO
20 SOLDER HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
22 RES-II-:'II'EARN'\AC/.\EL(TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass QBS to 1st lot X Pass X Pass X Pass X Pass X Pass
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass OBS to 1st lot X Pass X Pass X Pass X Pass X Pass
— — — — — — — — — — — — =S
Summary: William_Lai 2020_1014
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als %
BT,
" M € O m P O R A T E D Description: Three lots SDT20120CT full qual and one 60V SDT20B60VCTFP
Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4
Product Part Number SDT20120CT SDT20120CT SDT20120CT SDT20B60VCTFP
Assembly Package Type T0220AB T0220AB T0220AB ITO220AB
Assembly Package Size 29*10.16*4.70mm 29*10.16*4.70mm 29%10.16*4.70mm 29.05%10.11*4.70mm
Wafer Die Name(s) GKO081AA0120AUA2-HGT GK081AA0120AUA2-HGT GK081AA0120AUA2-HGT GK072AU0060AUK2-HGT
Wafer Die Size (W/L/Thickness) - After Saw 2052 x 2052 x 250 um3 2052 x 2052 x 250 um3 2052 x 2052 x 250 um3 1828*1828*250 um3
Wafer Die Process / Technology Trench Schottky Trench Schottky Trench Schottky Trench Schottky
Wafer Wafer FAB/ Location GFAB/UK GFAB/UK GFAB/UK GFAB/ UK
Wafer Wafer Diameter P P " 6inch
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 Poly
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiAg Ti-Ni-Ag
Wafer Back Metal Thickness (All Layers) 1K/3K/10K 1K/3K/10K 1K/3K/10K 1kA/ 3kA/ 10kA
Wafer No of masks Steps 3 3 3 3
Assembly Die quantity per package (e.g. single or dual dies) DUAL DUAL DUAL Dual
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 Al Al Al Al
Assembly Bond Type (at Die) Ultrasonic Ultrasonic Ultrasonic Ultrasonic
Assembly Bond Type (at LF) Ultrasonic Ultrasonic Ultrasonic Ultrasonic
Assembly No. of bond over active area 4 4 4 4
Assembly Glass Transistion Temp 140°C 140°C 140°C 160°C
Assembly Terminal Finish (Plating) Material Sn Sn Sn 100% Matte Tin
Assembly Header plating (Die Land Area) Bare copper Bare copper Bare copper Bare copper
Assembly Wire Diameter 15 mil Al 15 mil Al 15 mil Al 12mil
Assembly Leadframe Type T0220-3L T0220-3L T0220-3L T0220-3L
Assembly Leadframe Material KFC KFC KFC KFC
Assembly Lead Frame Manufacturer XMYM/ NBKQ XMYM/ NBKQ XMYM/ NBKQ XMYH/ JihLin
Assembly Molding Compound Type EME-G630AY EME-G630AY EME-G630AY CEL-3600HF
Assembly Mold Compound Material Manufacturer Sumitomo Sumitomo Sumitomo HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/ Shanghai SAT/ Shanghai SAT/ Shanghai SAT/ Shanghai
Assembly Test Site/ Location SAT/ Shanghai SAT/ Shanghai SAT/ Shanghai SAT/ Shanghai
Product Max Junction Temp 150°C 150°C 150°C 150°C
Product DataSheet DS#38471 DS#38471 DS#38471 DS#41697
Product Qual Plan Number QP#20072801 QP#20072801 QP#20072801 QP#20072801
Reliability and Characterization Testing
#in Acce?t on
AEC- ORIy Results Results Results Results
Test Test Conditions Duration / Limits Sample # of Lots. X =Test Needed " X =Test Needed " X =Test Needed ~ X =Test Needed .
Q101 N Pass/Fail Pass/Fail Pass/Fail Pass/Fail
Size per
(D)
ot parrsToTrE T
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC tecting X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS
4 vsiﬁézﬂrzzlfp y Test ;! Zz:;ji’:::::zt:esmhe::a“':f:f;:g :C & | Operating RT;gCIE’DP:)r Datasheet | /a5 3 wafer lots X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X = Test Needed PASS X = Test Needed PASS X =Test Needed PASS X = Test Needed PASS
168 Hrs 0/77 X =Test Needed PASS Test Needed PASS X =Test Needed PASS X =Test Needed PASS
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X = Test Needed PASS Test Needed PASS X =Test Needed PASS X = Test Needed PASS
1000 Hrs 0/77 X =Test Needed PASS Test Needed 11/12/2020 X =Test Needed 11/12/2020 X =Test Needed PASS
168 Cycles. 0/77 X = Test Needed PASS Test Needed PASS X = Test Needed PASS X = Test Needed PASS
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X = Test Needed PASS Test Needed PASS X =Test Needed PASS X =Test Needed PASS
1000 Cycles 0/77 X = Test Needed PASS X = Test Needed 11/12/2020 X = Test Needed 11/12/2020 X = Test Needed PASS
8 (alt) PCT/AC Ta=121°C15PSIG All(;(]z%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X = Test Needed PASS X = Test Needed PASS X =Test Needed PASS X =Test Needed PASS
Ta=85°C, 85% RH, with 80% Reverse Bias. 168 Hrs 0/77 X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS
9alt H3TRB JESD22A-101 500 Hrs 0/77 3 wafer lots X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS
1000 Hrs 0/77 X = Test Needed PASS X = Test Needed 11/12/2020 X = Test Needed 11/12/2020 X = Test Needed PASS
2520 Cycles 0/77 X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS
10 0L MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X = Test Needed PASS X = Test Needed PASS X =Test Needed PASS X = Test Needed PASS
15000 Cycles 0/77 X = Test Needed PASS X = Test Needed 11/12/2020 X = Test Needed 11/12/2020 X = Test Needed PASS
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X = Test Needed PASS X = Test Needed X =Test Needed X = Test Needed PASS
13 :::ii;::i';;h JESD22-B100 Package Outline 0/30 1 Assembly lot X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS X = Test Needed PASS
20 RES'ST:’::: ('l:;:;)LDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X = Test Needed PASS X = Test Needed PASS X =Test Needed PASS X = Test Needed PASS
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10 1 Assembly lot X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS
22 THERMAL(:;]S|STANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X = Test Needed PASS X = Test Needed PASS X =Test Needed PASS X = Test Needed PASS
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS X =Test Needed PASS
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X = Test Needed PASS X = Test Needed PASS X =Test Needed PASS X = Test Needed PASS
25 Die Shear ﬂL-STDJSO (2017) CEk>1.66 0/5 1 Assemblx lot X = Test Needed PASS X = Test Needed PASS X = Test Needed PALS X = Test Needed PASS
Summary: Carol Yang_2020/10/16
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M € o m P O mR A T E D Description: Qualify ERIS subcon DiYi DO package line
Category Qual Device 1 (1st lot) Qual Device 1_(2ndlot) Qual Device 1 (3rd lot) Qual Device 2
Product Part Number SB5100-T SB5100-T SB5100-T SBR12A45SD1-T
Assembly Package Type DO-201 DO-201 DO-201 DO-201
Assembly Package Size 9.5x5.3mm 9.5x5.3mm 9.5x5.3mm 9.5x5.3mm
Wafer Die Name(s GY073AA0100PTB2-4C GY073AA0100PTB2-4C GY073AA0100PTB2-4C C150BA0045LBC2
Wafer Die Size (W/L/Thickness) - After Saw 1.84 x1.84 x 0.25mm 1.84 x1.84 x 0.25mm 1.84 x1.84 x 0.25mm 2.85 x 2.85 x 0.25mm
Wafer Die Process / Technology SKY SKY SKY SBR
Wafer Wafer FAB/ Location GFAB/UK GFAB/UK GFAB/UK CSMC/China
Wafer Wafer Diameter 6" 6" 6" 6"
Wafer Front Metal Type AICu+NiAu AICu+NiAu AICu+NiAu TiNiAg
Wafer Front Metal Layer Number/ Thickness 4um 4um 4um 4um
Wafer Back Metal Type (All Layers) TiNiVAU TiNiVAU TiNiVAu TiNiAg
Wafer Back Metal Thickness (All Layers) 0.5um 0.5um 0.5um 1.1um
Wafer No of masks Steps 3 3 B 5
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder Solder Solder Solder
Assembly Die Attach Material/ Supplier BONDTRON ELECTRONIC] BONDTRON ELECTRONIC] BONDTRON ELECTRONIC BONDTRON ELECTRONIC
Assembly Bond Wire/Clip Bond Material/ Supplier E:I.nglégrﬁ:\‘c E:fi:::’léglﬁ:\‘c Clip / YIZHEN ELECTRONIC Clip / YIZHEN ELECTRONIC
Assembly Bond Type (at Die) solder solder solder solder
Assembly Bond Type (at LF) solder solder solder solder
Assembly Glass Transistion Temp 170°C 170C 170C 170°C
Assembly Terminal Finish (Plating) Material Pure tin Pure tin Pure tin Pure tin
Assembly Wire Diameter N/A N/A N/A N/A
Assembly Leadframe Type SKY-128-60-260 SKY-128-60-260 SKY-128-60-260 SKY-128-60-395
Assembly Leadframe Material OFC OFC OFC OFC
Assembly Lead Frame Manufacturer YIZHEN ELECTRONIC YIZHEN ELECTRONIC YIZHEN ELECTRONIC YIZHEN ELECTRONIC
Assembly Molding Compound Type EK-1800G EK-1800G EK-1800G EK-1800G
Assembly Mold Compound Material Manufacturer ETERNAL ELECTRONIC ETERNAL ELECTRONIC ETERNAL ELECTRONIC ETERNAL ELECTRONIC
MATERIALS MATERIALS MATERIALS MATERIALS
Assembly Green Compound (Yes/No) Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes
Assembly Assembly Site/ Location DiYi/ China DiYi/ China DiYi/ China DiYi/ China
Assembly Test Site/ Location DiYi/ China DiYi/ China DiYi/ China DiYi/ China
Product Max Junction Temp 150C 150C 150C 150C
Product DataSheet ds30135 ds30135 ds30135 ds31452
Product Qual Plan Number QP# 20072905 QP# 20072905 QP# 20072905 QP# 20072905
Reliability and Characterization Testing
Accept
#in on#
Sfocl. Test Test Conditions Duration / Limits ;:r':;(:é #of Lots X = Test Needed F?aesssl.;::il X = Test Needed F?aesssl.;::il X = Test Needed F?aesssl.;::il X = Test Needed F?aesssl.;::il
(D) Size per
Lot
MSL1 Pre- Bake 125C 24 Hrs SMD non-surface mount part non-surface mount part non-surface mount part non-surface mount part
2 conditioning Soak 85C, 85% RH 168Hrs only, for 3 Assembly lots non-surface mount part non-surface mount part non-surface mount part non-surface mount part
IR reflow 260C 3 cycles Test #7, non-surface mount part non-surface mount part non-surface mount part non-surface mount part
3 |EXTERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualification parts submitted X Pass X Pass X Pass X Pass
(EV) for testing
PARAMETRIC Test all parameters per Data Sheet inlcuding AC | Operating Range, Per Data
4 | vErRIFICATION (PV) | & DCpaccross daxz sheet temperature rangge i Shgeet (Ag, DC) 0125 3 wafer lots X Pass X Pass i pass i Pass
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass X Pass
o 168 Hrs 0/77 X Pass X Pass X Pass X Pass
5 HTRB Ta=150C or Max Tj, ;/sdo_ 100%' PER MIL-STD- 500 Hrs 077 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 0177 X Pass X Pass X Pass X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass X Pass X Pass X Pass
1000 Cycles 0177 X Pass X Pass X Pass X Pass
8 (alt) PCT/IAC Ta=121C 15PSIG igg?RH; PER JESD22- 96 Hrs o/77 3 Assembly lots X Pass X Pass X Pass X Pass
. 168 Hrs 0/77 X Pass X Pass X Pass X Pass
9alt H3TRB Ta=85C, ss%gH, v;gggggmlaﬁmum Reverse 500 Hrs 077 3 wafer lots X Pass X Pass X Pass X Pass
'as: i 1000 Hrs 077 X Pass X Pass X Pass X Pass
. 2520 Cycles 0177 X Pass X Pass X Pass X Pass
10 oL MIL-STD-750 Me‘h":vlgy (Not required for 7560 Cycles 077 3 wafer lots X Pass X Pass X Pass X Pass
) 15000 Cycles 0177 X Pass X Pass X Pass X Pass
11 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass X Pass
13 | Package Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass X Pass X Pass X Pass
Dimemsions (PD)
20 Sgl_EDSéing/S'II'E(LC;H) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S)| PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass X Pass
22 REST:'I?ARNMC?I;(TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass X Pass
25 Die Shﬂr MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assemhly lot X Pgs X PES X PES X Pass
Summary: William_Lai_2020/07/30,
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Description: GFAB wafer porting for planner schottky

QBS source QBS source
Category Qual Device Qual Device Qg:vsig:rlce ngvsi::rfe Q%Sevsiz:rfe Device 2 Device 2 &:j;z‘;’;ﬁiﬁg:ﬁ; QBS source Device 4| QBS source Device 4 QBS source Device 4 QBS source Device 5 QBS source Device 5 QBS source Device 5 QBS source Device 6 QBS source Device 6
(Crin SAT) (Crin CAT) (s e (s e : (15t NiPt15%) (2nd NiPt15%) (3rd NiPt15%) (15t NiPt20%) (2nd NiPt20%) (3rd NiPt20%) (NIPt2% in SAT) (NiPt3% in CAT)
(1st TiSi) (2nd Tisi) (3rd Tisi) " qual)
ERIS) LiteOn seeful)
Product Fart Number TNSB10MW-7-F TNSBIOHW-7-F PD3SI30L7 PDISI30LT PDISI30LT B360A-13-F B360A-13-F B260S1F-7 PDS5100-13 PDS5100-13 PDS5100-13 DFLS1200-7 DFLS1200-7 DFLS12007 BATSACW-7-F BATSACW-7-F
Assembly Package Type SoD123 SoD123 D323 PD323 PD323 A SMA SOD-123F PDIS PDIS PDIS PD123 D123 PD123 soTazs soTazs
Assembly Package Size T555.7-1L.0F 15557106 952,607 195'2.6/0.7m 195'2.6/0.7m 2 6mms.Omm 2.0 2 6mms.Omm2 0 35116098 me 3501 I35 I35 3717750 96 377750 S 3717750 96m 292.411.C 29%2.411.C
Wafer Die Name(s) GY032AA0040ACAA-HHN AAHHN 7-4c D14C D2.4C CYOTRANOOPTE2 40 GY073AA0100PTB2-4C-NNT] GY073AADL00PTEZ-4C-NNT| ‘GYO45AAD200PUAZ-4C GYO45ARD200PUAZ-4C ‘GYO45AAD200PUAZ-4C ‘GYOI2AAQ030ASAZ-AIN GYOI2AAQ030ASAZ-AIN
for Die Size (WILIThickness) - Afier San 081081024 mr 0E10811024 mir 085 %09 %014 m 085X 00 x 014 mn 085X 00 x 014 mn 139 %139 %0.20mn 139 %130 %0.20mn T1a14°0 25 T64x1.64 x0.25mn T84 X184 X 0.25mn T84 X184 x 0.25mn T4 % 11470 25mr T1ax 11470 25mn T4 % 11470 25m 031X 031 x022mn 031X 031 x022mn
er Die Process | Technolog SKY SKy KY SKY SKY SKy SKy Sy SKY Sy Sy SKY SKY SKY Sy Sy
for Wafer FAB] Location GEABIUK GEABIUK GEABIUK GEABIUK GEABIUK GEABIUK GFABIUK GEABIUK GEABIUK GEABIUK GEABIUK GEABIOK GEABIUK GEABIUK GEABIUK GFABIUK
er Wafer Diameter & & & & & & & & & & & & & & & &
for Front Metal Type AlsiCy ASicu ACusNiAu ACu+NAY ACu+NAY ACu+NiAu ACu+NiAG TiNTAG ACu+iAY ACu+NiAG ACusNiAu ACu+NAY ACu+NiAG ACu+NAY ASicu ASiCy
er Front Metal Layer Number/ Thickness aum aum um aum aum um um um um aum aum 2um 2um
for Poly Layers NA NA NA NA NA A A A NA NA NA NA NA A A
er Back Metal Type (Al Layers TINVAT TivAL TivAL TINVAD TINVAD TINVAL TINVAL TiNiAg TINVAD TivAL TivAL TiVAL TINVAD NiVAL NIVAL
for Back Metal Thickness (All Layers 05um 5um 5um 05um 05um 05um 05um 05um 05um 5um Sum 5um 05um 05um 05um
er Die Conforming Coafing (Passivation] NA NA NA NA NA NA NA NA NA NA NA NA NA A A
for Die passivation thickness range NA NA NA NA NA A A A NA NA NA NA NA 7y 7y
e No of masks Steps 3 3 3 3 3 3 3 3 3 3 3 4 3
ssem Die quaniiy per package (e.g. sigle or dual Single singie Single Single Singie Single Single Single Singie Single Single Single Single Single Single
ssem Die Attach Method (DB Epoxy/Solder Type EPOXY EPOXY Solder Solder Solder Solder Solder Solder Solder Solder Solder Solder Solder EUTECTIC EUTECTIC
sembly ic Atiach Material Suppliet 9005SP 19607 indiumg355Z ndiumg3557 ndiumg3557 Solder Paste/REDSUN P32 SSHBA2 SlHeracUSEEFT Solder Pastel INDIU NC-SMQ51SClindiurr NC-SMO51SClindium NC-SMO51SCndium E£5-500-5PA E5-500-5PA NA NA
ssem ond Wire/Clip Bond Materiall Supplier ClpKLPOOOLE Clp/KLPOO CIpIKLP00O Cu Clp/JIH LONG Copper C192100% CliplH LONG Cip/HITAGHI CABLE CIpHITACHI CABLE CIpHITACHI CABLE Clip Cip
sembly Bond Type (at Die) Thermo-Ultrasonic Thermo-Ulirasoric Gip Cip Cip solder solder solder Solder Solder Solder Thermo Sonic Thermo Sonic Thermo-Ulirasoric Thermo-Ulirasoric
ssem Bond Type (at LF) Thermo-Ulrasonic Thermo-Ultrasonic Cip Gip Gip Solder solder solder Solder Solder Solder Thermo Sonie Thermo Sonie Thermo Sonic Thermo-Ultrasonic Thermo-Ultrasonic
sembly o of bond over actve arez 2 2 Lelp Lelp Lelp 1 1 1 1 1 1 1 1
ssem! Glass Transistion Temp 160C 160C 1300 1300 150 € 150 € 150 € 130C 130 130°C 135°C 135°C 135°C 1600 1600
sem Terminal Finish (Plaing) Materia Pb free Pb free Sn Sn Sn Sn Sn Phiree Phiree Phiree NA NA NA 00% Mate Tir 00% Mate Tir
ssem Header plating (Die Land Area) Ag Gopper A NA A NA NA oA o A oL A Bare copper Bare copper Bare copper Ag Ag
sem Wire Diameter 2 mi 2 mi Cii ol o cip KLP00OLA KLP000LZ KLP000LZ Cii Cly Cii 0 mil 0 mi
ssem Teadhiame Type S0D-123 SoD-1238 KLFO0457/KLF0062 KLF00457/KLF00622 KLF00457/KLF00622 CDA19210 CDAL921C CDA19400 PowerDI5 F type Powerbi-5 £ type PowerDi5 F type PowerDI-123 C type PowerDI-123 C iype PowerDI-123 C fype SoT328 SoT-3231
sembly Teadirame Vaterial Aloy 42 CDAL9AHH cu cu Bare copper CDALDAFH CDALO4FH CDATO4FH ATO4F! ALO4F! Aloy 42 Aloy 42
Assembly Lead Frame Manufacturer e NBKQIASM SSHPIPBE SSHPIPBE SSHPIPBE JHEONS INPUSTRY IXGECE o NBKQ NBKQ NBKQ HITACHI CABLE HITACHI CABLE HITACHI CABLE PBE PBEIMHT
Ssem Molding Compound Type CEL-T702HFoSK EME-G700R ENE G700 ENE G700 EME E110C EK-T700GE ELER 55000 ENE.GT00LE EME-GT00LA EME-GT00LA EME-GTO0LA Type L EME G700LA Type L2 EME-GTO0LA Type L CELI700MFA0SKDE CEL-T702HFOSK
sem WMold Compound Material Manufaciure: HITACH] Sumitomo Sumitomo Sumitomo Tsu Kong Co., i€ DAL SUMITOMC SUMITOMO SUMITOMO MITOM SUMITOMO MITOM HITACHI HITACH]
ssem Green Compound (Yes/No] es Yes Yes Yes es Yes Yes Yes Yes Yes Yes Yes Yes Yes es
sem Lead-Free (Yes/No] es Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes es
ssem Assembly Sie/ Locatior CAT/Chengdu SATISH SATISH SATISH ERISTW SeefullShangHia ERISTW SATISH SATISH SATISH SATISH SATISH SATISH SATISH CATIChengdu
sem Test Sitel Locaior CAT/Chengds SATISH SATISH SATISH ERISTW SeefullShangHa ERISTW. SATISH SATISH SATISH SATISH SATISH SATISH SATISH CAT/Chengds
Product Max Junction Temp. 150 € 150 C 150 C 150 C 150 1500 150°C 150 C 150 C 150 C 50 C 150 C 50 C 150 C 5
Product DataSheer DS30217 DS30671 DS3067L DS3067L DS3089L DS30891 DS30237 DS30483 30482 DS3048% DS30628 DS3062E DS30628 DS30065 DS30065
Product Qual plan Nurber 20081501 20051201 20051201 20051201 20051203 20051203 16092601 20052008 20052008 20052008 20052008 20052008 20052008 20052008 20052008
Rehabmlx and Characterization Testi g
Aocept
#in on#
el PP Ll xetosimondor [P0 | o ruineoton P00 | o renmonden [R50 s rennsses R0 | o resinoson [0 | e rentnseted [0 | restnssen [0S | xrastnoses [0 | xorastmooson (RO | xoresmondes [T | woresthoosos |70 | qastesccompiess |5050 | s resrcompies [R50 qostesccompiees  [F0US | remmesses [T | orusineoson e
© Size per
Lot
e Bake 125C Zarirs WD onty. 3 Pass X Pass X Pass 3 Pass 3 Pass X Pass 3 Pass 3 Pass x Pass 3 Pass 3 Pass x Pass 3 Pass x Pass 3 Pass 3 Pass
2 Sontionn Soak 85C. 85% R I68ris forTest | 3 Assemblylots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles & X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
S [T | o o veron o penspec | At e x P 5 P 5 P x P x P = P = P x P x P x P x P x P x P x P x P x P
Testall parameters per Daia Sheet micuding
| e oy | A & bC across ot shet emperare O e O | oms 3 wafer lots x Pass X pass X Pass X Pass X Pass X pass X Pass X Pass X Pass X Pass X Pass X Pass X pass x Pass X Pass X Pass
FORWARD SURGE IL-750D, METHOD 406¢ PER DATA SHEET 050 3 waterlois Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
- 166 Hrs o7 Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
5 HTRE SO or MaxT), Vd=100%, PER MIL- 500 Hrs o7 3 wafer lots Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
STD-750-1
1000 s o7 “Nov “Nov ass ass ass ass ass ass ass ass ass ass ass ass ass ass
168 Cycles o7 Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
7 e 2=-55C 10 150C or Max Tj, PER JESD22A-1 500 Cycles o7 3 Assembly lois Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
1000 Cycles o7 Nov Nov ass ass ass ass ass ass ass ass ass ass ass ass ass ass
8 (a) peTiAC Tas121C 15PSIG 100%RH; PER JESD22- 96 Hrs o077 | 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X pass X Pass X Pass X Pass X Pass X Pass X Pass
Ta=130C, B5%RH 33.3 psia 80% Bias: PER
9 HAST JESD22- 96 Hrs o7 3wafer lots x Pass x Pass x Pass
ALLO
oo 166 s o7 ass ass ass ass ass ass ass ass ass ass ass ass ass
9alt HITRE Ta=8°C, B5% RH, with 803 Maximum 500 irs o7 3 wafer lots ass ass ass ass ass ass ass ass ass ass ass ass ass
Reverse Bias.
1000 s o7 ass ass ass ass ass ass ass ass ass ass ass ass ass
7520 Cycles o7 Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
10 o MIL-STD-750 Method 1037  (Not required for 7560 Cycles o7 3 wafer lots Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
Tvs)
15000 Cycles o7 Nov Nov ass ass ass ass ass ass ass ass ass ass ass ass ass ass
" . HEM  (AEC-QI01007 ER DATA SHEET [0 Twateriol Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
COM__(AEC-0101-005 PER DATA SHEET 0130 Twaferlot Pass Pass ass ass ass ass ass ass ass ass ass ass ass ass ass ass
7 OPA AEC QT01-004 SEC. ¢ 02 T Assembly fo “Nov “Nov ass QBS 1o Tstior QBS 1o T5tior ass ass ass ass QBS 0 o QBS 10 illo QBS 10 o QBS to T5tior ass ass
1 | P ss0228100 recage e | o0 | 1 assemiy i x e « e « e x oo x e « e « e « e x e « e « o x o « e x e « e « e
RESISTANCE T
| T (aayp [FSD22 A°111 (SHD),B-106 (PTH) (250C @1 PER SPEC 0530 | 1Assemblylot x Pass X pass X Pass X Pass 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 3-5TD-002 JESDZ2B102 (245C 70155 S Seconds 0110 |1 Assemblylot x Pass X Pass X Pass x Pass x Pass X Pass X Pass 3 Pass x Pass X Pass 3 Pass x Pass 3 Pass x Pass 3 Pass 3 Pass
2 g (1) | JESD 243,244,246 AS APPROPRIATE PER SPEC o10 | 1assemblylot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
% Turenon e o A z P z P z P z P
20 | BOND SHEAR AEC-Q101-003 Cpic166 0/ min of 5|1 Assembly lot X Pass X Pass X Pass X Pass
25 Die Shear | MILSTD-750 (2017 | Cpk>1.66 [ L Assembly lot X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass. X Pass X Pass.

'Summary:
Submitted By:
Approved By:

| Lai_2020_1014
Frank Chen, 10/20/202






Certificate of Design, Construction & Qualification

QBS source Device QBS source Device QBS source Device QBS source Device QBS source Device QBS source Device QBS source Device QBS source Device QBS source Device QBS source Device
Category DFN Package Qual Devicd 1 1 1 2 2 2 4
(1st Tisi) (2nd TiSi) (3rd TiSi) (1st NiPt15%) (2nd NiPt15%) (3rd NiPt15%) (1st NiPt20%) (2nd NiPt20%) (3rd NiPt20%) (Crin CAT)
Product Part Number BAT54LP-7 PD3S130L-7 PD3S130L-7 PD3s130L-7 PDS5100-13 PDS5100-13 PDS5100-13 DFLS1200-7 DFLS1200-7 DFLS1200-7 INS819HW-7-F
Assembly Package Type DFN1006-2 PD323 PD323 PD323 PDIS PDIS PDIS PD123 PD123 PD123 SOD123
Assembly Package Size 1.0*0.6*0.5 1.95*2.6*0.7mm 1.95*2.6*0.7mm 1.95*2.6*0.7mm Amm*5.35*1.1 4mm*5.35*1.1 4Amm*5.35*1.1 3.7*1.775*0.98mm 3.7*1.775*0.98mm 3.7*1.775*0.98mm 1.55*3.7*1.06
Wafer Die Name(s) GY012AA0030ASA7-BHN GYO034AA0030PAA7-4C GY034AA0030PAA7-4C GY034AA0030PAA7-4C GY073AA$\‘1,\?_?PTBZ‘4C‘ GY073AA[,3;\101(:)PTBZ-4C- GY073AA$\‘1,\?_?PTBZ‘4C‘ GY045AA0200PUA2-4C GY045AA0200PUA2-4C GY045AA0200PUA2-4C GY032AA0040ACAA-HHI
Wafer Die Size (W/L/Thickness) - After Saw 0.31*0.31 0.85x0.9 x 0.14 mm 0.85x 0.9 x 0.14 mm 0.85x0.9 x 0.14 mm 1.84 x1.84 x 0.25mm 1.84 x1.84 x 0.25mm 1.84 x1.84 x 0.25mm 1.14 x 1.14*0.25mm 1.14 x 1.14*0.25mm 1.14 x 1.14*0.25mm 0.81/0.81/0.24 mm
Wafer Die Process / Technology SKY SKY SKY. SKY SKY. SKY SKY. SKY SKY. SKY SKY.
Wafer Wafer FAB/ Locatior GFAB GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK
Wafer Wafer Diameter 6" " 6" 6" 6" " " " 6" 6" 6"
Wafer Front Metal Type TIAISICu AICu+NiAL AICu+NiAu AICu+NiAL AICu+NiAu AICu+NiAL AICu+NiAu AICu+NiAL AICu+NiAu AICu+NiAL AlSiCu
Wafer Front Metal Layer Number/ Thicknes: 2um 4um 4um 4um 4um 4um 4um 4um 4um 4um 4um
Wafer Back Metal Type (All Layers Ti-NiV-Au TiNiVAU TiNiVAU TiNiVAU TiNiVAU TiNiVAU TiNiVAU TiNiVAU TiNiVAU TiNiVAU TiNiVAU
Wafer Back Metal Thickness (All Layers 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um
Assembly Die quantity per package (e.qg. single or dual dies) single Single Single Single Single Single Single single single single single
Assembl; Die Attach Method (DB Epoxy/Solder Type EPOXY. Solder Solder Solder Solder Solder Solder Solder Solder Solder EPOXY
Assembl; Die Attach Material/ Supplie QMI519 / HENKEL Indium83552 Indium83552 Indium83552 NC-SMQ51SC/Indiun NC-SMQ51SC/Indium NC-SMQ51SC/Indiun ES-500-SPA ES-500-SPA ES-500-SPA H9607
Assembl; Bond Wire/Clip Bond Material/ Suppliet PdCu / Heesung Clip/KLP0001E Clip/KLP0001E Clip/KLP0001E Clip/HITACHI CABLE Clip/HITACHI CABLE Clip/HITACHI CABLE Clip Clip Clip Cu
Assembl; Bond Type (at Die. Thermo sonic Clip Clip Clip Solder Solder Solder Thermo Sonic Thermo Sonic Thermo Sonic Thermo-Ultrasonic
Assembl; Bond Type (at LF; Thermo sonic Clip Clip Clip Solder Solder Solder Thermo Sonic Thermo Sonic Thermo Sonic Thermo-Ultrasonic
Assembly Glass Transistion Temp 135C 130C 130C 130C 130*C 130*C 130*C 135°C 135°C 135°C 160C
Assembl; Terminal Finish (Plating) Materi NiPdAu plating Sn Sn Sn Pbfree Pbfree Pbfree NIA N/A NIA Pb free
Assembl; Header plating (Die Land Area NiPdAu plating N/A N/A N/A Spot Ag Spot Ag Spot Ag Bare coppel Bare coppel Bare coppel Copper
Assembl; Wire Diameter 1.0mil Clip Clip Clip KLP00014 KLP00014 KLP00014 Clip Clip Clip 2 mil
Assembly Leadframe Type SLP1006P2-U KLF00457/KLF00623 KLF00457/KLF00623 KLF00457/KLF00623 PowerDi-5 F type PowerDi-5 F type PowerDi-5 F type PowerDI-123 C type PowerDI-123 C type PowerDI-123 C type SOD-123 B
Assembly Leadframe Materia C7025HH CDA194HH CDA194HH CDA194HH CDA194FH CDA194FH CDA194FH CDA194FH CDA194FH CDA194FH Alloy 42
Assembly Lead Frame Manufacture MHT / ASM SSHP/PBE SSHP/PBE SSHP/PBE NBKQ NBKQ NBKQ HITACHI CABLE HITACHI CABLE HITACHI CABLE NBKQ/ASM
Assembly Molding Compound Type EME-G770HCD EME-G700H EME-G700H EME-G700H EME-G700LA EME-G700LA EME-G700LA EME-G700LA Type L-A EME-G700LA Type L-A EME-G700LA Type L-A CEL-1702HF9SK
Assembly Mold Compound Material Manufacture SUMITOMO Sumitomc Sumitome Sumitomc SUMITOMO SUMITOMO SUMITOMO SUMITOMO UMITOMO SUMITOMO HITACHI
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 Yes
Assembly Assembly Site/ Locatior CAT / CHENGDU SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH CAT/Chengdu
Assembly Test Site/ Locatior CAT / CHENGDU SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH CAT/Chengdu
Product Max Junction Temp 125C 150 C 150 C 150 C 150 C 150 C 150 C 150 C 150 C 150 C 150 C
Product DataShee DS30504 DS30671 DS30671 DS30671 DS30483 DS30483 DS30483 DS30628 DS30628 DS30628 DS30217
Product Qual Plan Number 20100601 20051201 0051201 20051201 20052008 20052008 20052008 20052008 20052008 20052008 20081801
Reliability and Characterization Testing
Accept
#in on#
AEC- . . L Failed/ _ Results _ Results _ Results _ Results _ Results _ Results _ Results Results Results Results _ Results
Q101 Test Test Conditions Duration / Limits Sample # of Lots X = Test Needed Pass/Fail X = Test Needed Pass/Fail X = Test Needed Pass/Fail 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 QBS Test Completed Pass/Fail X = Test Needed Pass/Fail
(D) Size per
Lot
MSL1 Pre- Bake 125C 24 Hrs SMD X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
J . Soak 85C, 85% RH 168Hrs only, for | 3 Assembly lots Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles Test #7, X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
I
EXTERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualiicalion parts X = Test Needed Pass X Pass X Pass X Pass X Pass X pass X Pass X Pass X Pass X Pass X Pass
EV) submitted for testing
PARAMETRIC Test all parameters per Data Sheet inicuding AC & DC Operating Range, Per Data —
J VERIFICATION (PV accross data sheet temperature rangs Sheet (AC, DC) 0/25 3 wafer lots X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET /50 3 wafer lots X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
168 Hrs 77 X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
J HTRB Ta=150C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 77 3 wafer lots est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 77 est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X -Nov
168 Cycles 77 est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
J TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 77 3 Assembly lots est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles 77 est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X -Nov
8 (alt) PCT/AC Ta=121C 15PSIG 100%RH; PER JESD22- 96 Hrs 0177 3 Assembly lots X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
J HAST Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22- 96 Hrs o7 3 wafer lots X = Test Needed Pass X Pass
168 Hrs 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
=85°C, 859 % .
9alt H3TRB TASBSC, B R, with 0% Maximum Reverse Bias 500 Hrs 77| 3waer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles 77 est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
J oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 77 3 wafer lots est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 77 est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X -Nov
3 ESD HBM (AEC-Q101-001) PER DATA SHEET /30 1 wafer lot est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
CDM (AEC-Q101-005, PER DATA SHEET /30 1 wafer lot est Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
J DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X = Test Needed Pass X Pass QBS to 1st lot QBS to 1st lot X Pass QBS to 1st lot QBS to 1st lot X QBS to 1st lot QBS to 1st lot X Pass
3 E?;‘Zamg:::g(s:; JESD22-B100 Package Outline 0/30 | 1 Assembly lot X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
RESISTANCE TO _
J SOLDER HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
ER HEAT (RSH
J Solderabilit J-STD-002; JESD22B102 (245C +0/5S 5 Seconds 0/10 1 Assembly lot X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
J RE;:E;\';";Q aR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 | 1 Assembly lot X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
J Wire Bond Strength [  MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5| 1 Assembly lot X = Test Needed Pass X Pass
J BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5| 1 Assembly lot Test Needed Pass X Pass
J Die Shear MIL-STD-750 (2017 Cek> .66 0/5 1 Assembly lot X = Test Needed Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Summary: William Lai 20201020

Submitted By:
Approved By

William Lai 20201020
Frank Chen, 10/21/2020
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Certificate of Design, Construction & Qualification

me - I B . Description: GFAB wafer porting for auto planar schottky PNs@ Eris _NiPt20_NiPt15_Mo_NiVSi
c QBS source Device 1
ategory .
(1st NiVSi process qual)
Product Part Number SDMO5A30CP3-7
Assembly Package CSP
Assembly Package Type X3-WLB0603-2
Wafer Die Name(s) GY0603AA030A0AX-1B
Wafer Die Size (W/L/Thickness) 0.6*0.3*0.275mm
Wafer Die Process / Technology SKY
Wafer Wafer FAB/ Location GFAB/UK
Wafer Wafer Diameter 6"
Wafer Wafer Thickness 150 um
Wafer Front Metal Type AlCu
Wafer Front Metal Layer Number/ Thickness 2um
Wafer Die Conforming Coating (Passivation, oxide/nitride
Wafer Die passivation thickness range 9000A
Wafer No of masks Steps 5
Wafer Passivation opening 145* 245 um
Assembly Die Quantity (eg. Die per package) 1
Assembly Plating /Ball Bump material type NiAu/CAT
Assembly Plating /Bump height 5um
Assembly No. of Bumps per die 2
Assembly Bump shape dimension Rectangle/150*250um
Assembly Backside lamination material LC2824H/CAT
Assembly Backside lamination Supplier Lintec
Assembly Overall Package Height 275um
Assembly Assembly Site/ Location CAT/China
Assembly Test Site/ Location CAT/China
Product Max Junction Temp 150C
Product DataSheet DS41115
Product Qual Plan Number 20081803
Realibility and Characterization Testing
#in Accept on #
AEC Test Test Conditions Duration / Limits Falled/. # of Lots X = Test Needed Results.
Q101 Sample Size Pass/Fail
(D) per Lot
Bake 125C 24 Hrs SMD only, for X Pass
MSL1 Pre-
2 conditioning Soak 85C, 85% RH 168Hrs Test #7, 8,9 3 Assembly lots X Pass
IR reflow 260C 3 cycles &10 X Pass
EXTERNAL VISUAL All qualification parts submitted for
3 MIL-STD-750 METHOD 2071 PER SPEC . X Pass
(EV) testing
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
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/45 3 wafer lots X Pass
Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750- 168 Hrs 0/77 X Pass
5 HTRB 1 500 Hrs 0/77 3 wafer lots X Pass
1000 Hrs 0/77 X Pass
168 Cycles 0/77 X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass
1000 Cycles 0/77 X Pass
3 UHAST Ta:1309C/§5%RH, 9§Hrs for release, 168, 240 Hrs 96 Hrs 0/77 3 Assembly lots X Pass
for information; PER JESD22-A118
2520 Cycles 0/77 X Pass
10 10L MIL-STD-750 Method 1037 (N/A for TVS) 7560 Cycles 0/77 3 wafer lots X Pass
15000 Cycles 0/77 X Pass
11 £SD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X Pass
13 P.ackage‘PhysmaI JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass
Dimemsions (PD)
20 RESISTANCE TO Surface Mount Devices only: Reflow Soldering - 3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X Pass
SOLDER HEAT (RSH) Per IPC/JEDEC J-STD-020
21 Solderability Paragraph Z,Of Reference Spec, Require 8 hrs 5 Seconds 0/10 1 Assembly lot X Pass
steam aging; PER MIL-STD-202 (M208)
THERMAL
22 JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot Pass
RE_SISTANCE (TR)
Summary: Steven Ho 2021/3/15
Submiited By: Steven Ho_2021/3/15

Approved By:
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Certificate of Design, Construction & Qualification

Description: Phasel_GFAB wafer porting for auto planar schottky PNs@ Eris _NiPt20_NiPt15_for SMA & SOD123F seires

category Qes device QB device Qual Device 1 Qual Device 2 e S QBS source Device 2 QBS source Device 3 e e RIS QBS source Device 5-0t2 QBS source Device 5-0t3 QBS source Device 6-0t3 QBS source Device 6-0t2 QBS source Device 6-lotq
(ara NS process qual) (SMB package qual) 2na NvSi process qua) (251 Mo process /SA qual) ; (2nd NiPtis process qua) (@t NPtiS0 process qual) (151 NiP(20% process qual) (2n P20 process aua) (@t NPt2o%process qual)
qual) qual) {(1st NiPt15% process gual_
ot T ST SR B T3E e BT DTy oAt T0siET DS5100-15 PoSTO0TS PoSSTO0TS DrrsT7007 PEISF D107
Assenty Paciage Typs SooizE Suc A S S S Sop-173 PO Pl Pos
Aezemb) Faciaqe Sze TS T 5 S0 BSmmZ 2o 6o o2 O S oS S SO s S50 S S o7 551005 mrS : o 7775 oo 775 g 37775 g
er D CO4EARGLOOPUBA AT GYOTANOOGOPVE L 4CANT COSAROOSPOAL 4 YOOI T T 4CANT CYOTSAADGGOPVBI 4G AT CYCISAADOPOR2 A CYOSEAAOORIPID 4G Y G4EAADOROPIID? 4G CYOTANOLO0P 185 4N CYOTIAADIOOPTES 4G T COTANOL00P T8 4N CYCISADOOPUAZ 2T YIS ADO0PUAZ AT CYCISADO0PUAZ AT
for Die Size (WIL/Thickness) - After Saw. 1.14 x 1.14°0.23mm 1840 X 1840 X 290 um 810 X 810 X 290 um 1240 X 1240 X 290 um 1840 X 1840 X 290 um 12471.24°0.25 mm 130 x1.39 x0.29mm 1.14°1.14°0.25mm 184 x1.84 x 0.25mm 164 x1.84 x 0.25mm 1,64 x1.84 x 0.25mm 114 % 1.14'025mm 1.1 x 1.14°0.25mm 1.1 x 1.14°0.25mm
e Bl Process  Technoin S S Scv S S S S S S
fer Wafer FAB/ Location GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK_ GFAB/UK
e Water Daneter 5 6“ 6“ 6“ 5 © 5 5 © 5 6“ © 6“ 6“
fer ront Metal Type AICU+NiAu AlCu+NiAu AlCu+NiAu AlCu+NiAu AICU+NiAu AlCu+NiAu AlCu+NiAu TUNilAg AlCu+NiAu AlCu+NiAu AlCu+NiAu AlCu+NiAu AlCu+NiAu AlCu+NiAu
e Fron e Ler Number THoess sum g aum aum sum sum sum g sum gy sy sim s Zmy
fer Back Metal Type (All Layers) TiNIVAU TiNIVAU TiNiVAU TiNiVAU TiNIVAU TiNIVAU TiNIVAU TUNilAg TiNIVAU TiNiVAU TiNiVAU TiNIVAU TiNiVAU TiNiVAU
e Back ealThickness (Al Lavers o5 05um 05um o5um o5um 05um o5um 05um o5un o5um 05um oSum o5um
No of masks Steps 3 3 3 3 3 3 3 3 3 3 3 4 4 3
ssem o quaiy pr package (o S o T e Sge Soge Snge Snge Soge Snge Soge Soge Snge Snge Snge Snge e Snge
\ssemt Die Attach Method (DB Epoxy/Solder Type) Solder Solder Solder Solder Solder Solder older_ Solder Solder Solder Solder Solder
ssem D Atach Matrel Suppler Solger SolrPaste/ NI SolrPaste/NDIO SOl Paste/NDIO SoiGerpest DI EETED) SolierPastEDSUN SOl PasteIREDSUN NCSHos1SCTngum NC-SHos1SCTngim NCSos1SCTngun EETED) EETED) EETED)
\ssemt Bond Wire/Clip Bond Materiall Supplier Solder Paste/Everteam Cu CliplJIH LIN Cu CliplJIH LIN Cu CliplJIH LIN Cu CliplJIH LIN Clip / PowerDI123 Clip B type Cu CliplJIH LONG Clip/JIH LONG Clip/HITACHI CABLE_ Clip/HITACHI CABLE Clip/HITACHI CABLE Clip Clip Clip
\ssemt Bor ie) Cu Clip/HIGH METAL solder solder older Thermo Sonic older solder_ Solder Solder Solder Thermo Sonic Thermo Sonic Thermo Sonic
\ssemt Bond Type (at LF) Soldering solder solder solder solder Thermo Sonic solder solder Solder Solder Solder Thermo Sonic Thermo Sonic Thermo Sonic
sem o bond over actve re Laip Yo Yo Fm Toip 1 Tap Yo 1 i i
\ssemt Glass Transistion Temp 150C 150 °C 150 C 150 °C 150 °C. 135°C 150 € 150 C 130'C 130*C 130*C 135°C 135°C 135°C
\ssemt Terminal Finish (Plating) Material Tin Sn. Sn. Sn. Sn. NIA Sn. Sn. Pbfree ree ree NIA N/A N/A
sem Diameter Iy aiy aiy aiy o Cip- o oy RLPo00TE RLpoooiz RLpoooie o Cip o
\ssemt Leadframe Type CDA19400 CDA19210 CDA19210 CDA19210 CDA19210 PowerDI-123 C type_ CDA19210 CDA19400 PowerDi-5 F type PowerDi-5 F type_ PowerDi-5 F type_ PowerDI-123 C type PowerDI-123 C type PowerDI-123 C type
sem Leasiame tere] s o o o o Ve o Bare copper Ve Contaar Contaar Ve Loapi Contsar
e EFCrr FGETAL ROUSTRY S S o ot e e e e e e s e e
o m ElEras00c EVEETIC EVEETC EVEEIC EvEETTE ENECTIA Ty LA EvEETTE e EVECTOR ENECTIR EEGTO0A ENEGTO0A Type LA EVE GO0 A Type LA EVEGTO0A Type LA
ssem ok Compouns Waerial Vanfasier oL Teuong Co, Teuong Co, Touong Co, TouKong Co. [ SOMITONC TouKeng Co. [ EonE SUMITONC SUMITOMO SUMITONC SOMTomG OMITOME OMITOME
seem Compound (Yeso) ves Ves Ves Ves Ve Ves Ve ves Ve Ves Ves Ves Ves Ves
ssem Leadree (Yesio) Ve Ve Ve Ve Ve ves Vs Ve Vs ves Vs Vs Vs Vs
seem Fasemb St Locaton IS RS RS RS RS ST IS IS SR Srn Sarin SR SariH Sarim
sem TestSie Locaton e T T T e ST Ersm Eriem SATSH SATH SATH SATSH SATH SATH
Product e Junction Temg 1s0c 150 Ts0¢ 150 150 w50 50 w50 50 ¢
Produc DataSheet Ds3071E Py D00z DSDsa007 DSr07z Dsise P DS DSa0iE DSa04E DSa04E DSa0678 DSa06z8 DSa06z8
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68 Gyles Gz GBS 1o OBS soutce evices & GBS 1o Gual cevice & GBS solrce devices r rm rm S S oss S oss oss ass ass ass
7 T Ta=S5C (0 150C or Max ), PER JESD22A104 500 Cyles 077 3 Assemblyots [ QBS t0 GBS sourcedevices & GBS to ual device 3 & GBS soutce devices 3 ot ot ot = ass ot m m m m rm rm
1000 Cyces Gz GBS 1o OBS soutce devices & GBS 1o Gual cevice 3 & GBS solrce devices I I I = S I = ass ass ass ass ass
TASTZIC T5PSIG IO PER JESD72
san|  pomac sois 077 | aassentiylos | QBStoQBS soure devices 45 Q85 o Qualcevie 36 QS source devies 34 x Pass x Pass x Pass x ass x ass x Pass x ass x Pass x Pass x ass x ass x ass
. oo Oz B T OBS source Geves 4 55 o Qual devce 3 QB souoe devces 3 o= = o= = = o= s s s s s s
v | e | 105 09R R v o0k e e T v [t e = = = = = =
as. . 1000 Hrs o7 'OBS 10 OBS source devices 4. OBS to Qual device 3 & OBS source devices 3. ass ass ass ass ass ass ass ass ass ass ass ass
5520 Cycles iz GBS 1o OBS soutce evices & GBS 1o Gual cevice & GBS source devices oss oss oss S S oss S oss oss ass ass ass
10 o MIL-STD.750 Method 1037 (Not requied or TVS) 7560 G les 77| weterions [ QBSto GBS souce evices 4 GBS to ual device 3 & GBS soutce devices 3 ot ot ot m ass m m m m m rm rm
15000 Cycies iz GBS 1o OBS soutce evices & GBS 1o Gual cevice & GBS source devices rm oss I S S oss S oss oss ass ass ass
m pows eV GECGI0O0] PR DATASHEET | 080 | Tuaferior | Q6510 GBS souce aeces 4 GBS to Gua device 3 & GBS soutce devices 3 ot ot ot = = ot rm m m rm rm rm
Cou——(RECG101.005 PERDATASHEET—T—0k0 GBS 1o OBS soutce devices & GBS 1o Gual cevice 3 & GBS sovrce devices rm oss I S S oss S ass ass ass ass ass
7 DPA "AEC Q101-004 SEC. 4 o2 T Assembly lor 'OBS 10 OBS source devices 4, QBS to Qual device 3 & QBS ass ass ass ass ass ass ass QBS o Tstlot QBS To Tstlot ass OBS fo Tstlot OBS fo Tstlor
1 | pasase pv pr— vecragmovane | 0% | tAssenbyln || QES1008S souce devees 4 085 0 Qua e 3. 085 suroedeves 34 « s « s x s x s x s x s « s x s x s « s « o « o
RESSTANCE 10
20 SOLDER HEAT JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 030 1 Assembly lot ‘QBS to QBS source devices 4,6 QBS to Qual device 3 & QBS source devices 3,4 X Pass. X Pass. X Pass. X Pass X Pass X Pass. X Pass X Pass. X Pass. X Pass X Pass X Pass
py Solderabili 3-STD 002 JESD22B102 (245C +0/55) 5 Seconds 010 |1 Asserbly Iot "OBS 0 OBS source devices 4.6 QBS 1o Qual device 3 & QBS a X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
22 o o0 20,0208 AS APPROPRITE penspec a0 | 1oy o | IS R ] x s x o g s x s g s g s x s : o 5 P 5 o= 5 o= 5 o=
= Dic Shear MILSTD750 (2017 Cpiciee 05 TAssermbiy ol OBS 1o OBS source devices 46 OBS (o Qual device 3 & OBS source devices 3.4 X Fass X Fass X Fass X Pass X Pass X Fass X Pass X Fass X Fass X Pass X Pass X Pass
Summay Sieven Ho_ 20201315
Submited oy Stven Ho_2021315

Approved By:

Frank Chen, 4/15/2021






Certificate of Design, Construction & Qualification

Faile N
SR
i T e B @ T = B Description: Phase 2_GFAB wafer porting for auto planner schottky PNs in SAT (NiPt3% +EPOXY series PNs)
Category e Nl‘gt”;;‘,l 3:;’;::,290)” (ons Nﬁ:‘;: E’ri‘c’;: T oxy Qif«i?;;;iﬂi:i? i QBS source Device 2-lot 1 QBS source Device 2-lot 2 QBS s°”’°e3De"'°e 2o QBS source Device 3-lot 1 QBS source Device 3-lot 2| QBS source Device 3-lot 3 QBS source Device 4
e e N (1st NiPt15% process/ PDI5 qual) (2nd NiPt15% process qual) I — (1st NiPt20% process /PDI123 qual) (2nd NiPt20% process qual) (3rd NiPt20% process qual) (1stTisi process / PDI323 qual)
Product Part Number ZLLS400QTA BAT54LPQ-7 BAT54CW-7-F PDS5100-13 PDS5100-13 PDS5100-13 DFLS1200-7 DFLS1200-7 DFLS1200-7 PD3S130L-7
Assembly Package Type SOD323 X1-DFN1006-2 S0OT323 PDIS PDIS PDIS PD123 PD123 PD323
Assembly Package Size 137255075 152.11.0 2.92.41.0 4mm5.35° 1.1 4mm5.35° 1.1 Amm5.35 L1 3.7°1.7750.98mm 3.771.7750.98mm 3.7°1.7750.98mm 1.05'2.6%0.7mm
Wafer Die Name(s) GY027AA0045ASC4-AHN GY012AA0030ASA7-BHN GY012AA0030ASA3-AIN GYO073AA0100PTB2-4C-NNT GY073AA0100PTB2-4C-NNT. GY073AA0100PTB2-4C-NNT. GY045AA0200PUA2-4C GY045AA0200PUA2-4C GY045AA0200PUA2-4C GY034AA0030PAAT7-4C
Water Die Size (W/L/Thickness) - After Saw 0.78 x 0.63 x 0.23mm 0.31x 0.31 x 0.14mm 0.31x 0.31 x 0.22mm 1,84 x1.84 x 0.25mm 1,84 x1.84 x 0.25mm 1.64 x1.84 x 0.25mm 1.14 x 1.14°0.25mm 1.14 x 1.140.25mm 1.14 x 1.14°0.25mm 0.85 x0.9 x 0.14 mm
Wafer Die Process / Technology SKY SKY SKY SKY. SKY SKY SKY. SKY SKY. SKY
Water Water FAB Location GFABIUK GFABIUK GFABIUK GFABIUK GFABIUK GFABIUK GFABIUK GFABIUK GFABIUK GFABIUK
Wafer Wafer Diameter 6" " 6" " " " " " " "
Water Front Metal Type AlSiCu AlSiCu AlSiCu AICU+NiAT AlCU+NAU AlCU+NAU AICU+NAT AlCu+NAU AICU+NAT AlCu+NAu
Wafer Front Metal Layer Number/ Thickness 2um 2um 2um 4um 4um 4um 4um 4um 4um 4um
Water Back Metal Type (All Layers) NIVAU NIVAU NIVAU TINIVA TINIVA TINVAU TINIVA TINVAU TINVA TINVA
Wafer Back Metal Thickness (All Lay ﬂ) 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um
Water No of masks Steps 3 3 3 3 3 3 4 4 3 3
Assembh Die quantity per package (e.g. single or dual dies) Single Single Single Single Single Single Single Single Single Single
Assembly Die Attach Method (DB Type) EPOXY EPOXY EUTECTIC Solder Solder Solder Solder Solder Solder Solder
Assembly Die Attach Material/ Supplier 503PD-3 QMI519 NA NCVSMQSISC/Indium NC-SMQ51SC/Indium NC-SMQ51SC/Indium ES-500-SPA ES-500-SPA ES-500-SPA Indium83552
Assembly Bond Wire/Clip Bond Materiall Supplier Au Clip/HITACHI CABLE Clip/HITACHI CABLE Clip/HITACHI CABLE Cip Ciip Cip Clip/KLP00015
Assembh Bond Type (at Die) Thermo-Ulirasonic Thermo sonic Thermo-Ulirasonic Solder Solder Solder Thermo Sonic Thermo Sonic Thermo Sonic Ciip
Assembly Bond Type (at LF) Thermo-Ultrasonic Thermo sonic Thermo-Ultrasonic Solder Solder Solder Thermo Sonic Thermo Sonic Thermo Sonic Ciip
Assembly No. of bond over active area 1 1 1 1 1 1 1
Assembly Glass Transistion Temp 160C 1357C 160C 130°C 130°C 130°C 135°C 135°C 135°C 130T
Assembly Terminal Finish (Plating) Material PD free NiPdAu 100% Matte Tin Phiree Phirce Phirce N/A NA NA B
‘Assembl, Header plating (Die Land Area) Ag NiPdAu Spot Ag Spot Ag SpotAg Bare copper Bare copper Bare copper NIA
Assembly Wire Diameter 2mil 0.8mi 0.8 mi KLP00O14 KLPO0O14 KLPOOD14 Ciip Ciip Ciip cl
Assembly Leadframe Type SOD-323A SLP1006P2-U S0T323 PowerDi-5 F type PowerDi-5 F type PowerDi-5 F type PowerDI-123 C type PowerDI-123 C type PowerDI-123 C type KLF00457/KLF00623
Assembly Leadirame Material Alloy 42 C7025 Alloy 42 CDAL94FH CDA194FH CDALS4FH CDA194FH CDALS4FH CDALS4FH CDA194HH
Assembly Lead Frame Manufacturer PBE ASM PBE NBK( NBK( NBK( HITACHI CABLE HITACHI CABLE HITACHI CABLE SSHP/PBE
Assembly Molding Compound Type CEL-1700HF40SK-D3 EME-G770HCD CEL-1700HF40SK-D3 EME-G700LA EME-G700LA EME-G700LA EME-G700LA Type LA EME-G700LA Type LA EME-G700LA Type LA EME-G700H
Assembly Mold Compound Material Manufacturer AC| SUMITOMO ITACHI SUMITOMO SUMITOMO SUMITOMO UMITOMO SUMITOMO SUMITOMO Sumitomo.
Assembly Green Compound (YesiNo) 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/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Assembly Test Site/ Location SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
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 Datasheet DS38245 DS42046 DS30065 DS30483 DS30483 DS30483 DS30628 DS30628 DS30628 DS30671
Product Qual Plan Number 20080501 20080501 20052008 20052008 20052008 20052008 20052008 20052008 20052008 20051201
Reliability and Characterization Testing
P
gi():l' Test Test Conditions Duration / Limits 22':2'; #0f Lots X = Test Needed Pzzl/‘::" X = Test Needed P':‘;z'l’éjl X = Test Needed P':‘;z'l’éjl X = Test Needed P':‘;z'l’éjl X = Test Needed Pzzl/‘::" X = Test Needed Pzzzl/‘::" X = Test Needed ;:z‘l‘::" X = Test Needed ;:z‘l‘::" X = Test Needed PF:Z'/‘::" X = Test Needed PF:Z'/‘::"
© Lot
MSL1 Pre- Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 Soak 85C, 85% RH T68Hrs for Test | 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 7,8,9& X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
3 EXTERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualification parts submitted X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
EV) for testing
4 W;"}T@rﬁgz‘fw Tes‘sg ‘;‘:’:&i’i’:{:‘;::(“:Efnh";!l"u'f:?:ng :C & O”e'ag:ge?j‘ge' Ze’ Data | g5 3 wafer lots X Pass X pass X Pass X pass X pass X Pass X Pass X Pass X Pass X Pass
FORWARD SURGE MIL-750D. METHOD 4066 PER DATA SHEET 0750 3 water lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
. 168 Hrs 177 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
5 HTRB Ta=150C or Max i, Vd’lloo%' PER MIL-STD- 500 Hrs 77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Czcles 177 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
7b | Wire Bond Integrity MIL-STD-750, Method 2037 (For bonding of 500 Hrs o5 3 Assembly lots X Pass X Pass X Pass
dissimilar metals, eg: Au/Al
8 (al) PCTIAC TASIZLC 15PSIG AG0URH: PER JESD22- 96 Hrs o7 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
o 168 Hirs 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
9alt H3TRB Ta=8seC, 85%;;:‘ Yggsg;ﬁg?m“m Reverse 500 Hrs 77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
s 1000 Hrs 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
o oo HBM___(AEC-0101-001) PER DATA SHEET 0730 T water lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
CDM (AEC'S 1101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Y] DPA AEC Q101-004 SEC. 4 02 T Assembly lot X Pass X Pass X Pass X Pass GBS to Istlot QBS to Istlot X Pass QBS to Istlot QBS to Istlot X Pass
13 | Package Physical JESD22-B100 Package Outline 030 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
20 | RESISTANCETO | 3op2p a-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0130 1 Assembly ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
SOLDER HEAT (RSH) i
21 Solderability -STD-002; JESD22B102 (245C +0/58) & Seconds 0710 T Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
THERMAL
22 RESISTANCE (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
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 Cplo1.66 O/min of 5| 1 Assembly lot x Pass X Pass X Pass
2 Dic Shear T CocL66 05 LAssembiv ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Summary: StevenHo 2021/2/20
Submitted By: StevenHo 2021/2/20
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Certificate of Design, Construction & Qualification

Description: GFAB wafer porting for auto planner schottky PNs in SAT (NiVSi/Mo series)

QBS source Device 1

Category e
(2nd NiVSi process qual)
Product Part Number SDMO5A30CP3-7
Assembly Package CSP
Assembly Package Type X3-WLB0603-2
Wafer Die Name(s) GY0603AA030A0AX-1B
Wafer Die Size (W/L/Thickness) 0.6*0.3*0.275mm
Wafer Die Process / Technology SKY
Wafer Wafer FAB/ Location GFAB/UK
Wafer Wafer Diameter 6"
Wafer Wafer Thickness 150 um
Wafer Front Metal Type AlCu
Wafer Front Metal Layer Number/ Thickness 2um
Wafer Die Conforming Coating (Passivation, oxide/nitride
Wafer Die passivation thickness range 9000A
Wafer No of masks Steps 5
Wafer Passivation opening 145* 245 um
Assembly Die Quantity (eg. Die per package) 1
Assembly Plating /Ball Bump material type NiAu/CAT
Assembly Plating /Bump height 5um
Assembly No. of Bumps per die 2
Assembly Bump shape dimension Rectangle/150*250um
Assembly Backside lamination material LC2824H/CAT
Assembly Backside lamination Supplier Lintec
Assembly Overall Package Height 275um
Assembly Assembly Site/ Location CAT/China
Assembly Test Site/ Location CAT/China
Product Max Junction Temp 150C
Product DataSheet DS41115
Product Qual Plan Number 20081803
Realibility and Characterization Testing
#in Accept on #
AEC- " . _ Failed/ Results
Q101 Test Test Conditions Duration / Limits sample Size t# of Lots X = Test Needed pass/Fail
(D) per Lot
Bake 125C 24 Hrs SMD only, for X Pass
MSL1 Pre-
2 L Soak 85C, 85% RH 168Hrs Test #7, 8,9 3 Assembly lots X Pass
conditioning
IR reflow 260C 3 cycles &10 X Pass
3 EXTERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualification pa.rts submitted for X Pass
(EV) testing
PARAMETRIC Test all parameters per Data Sheet inlcuding AC &| .
4 Operating Range, Per Data Sheet 0/25 3 wafer Lots X Pass
VERIFICATION (PV) DC accross data sheet temperature range
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/45 3 wafer lots X Pass
Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750- 168 Hrs 0/77 X Pass
5 HTRB 500 Hrs 0/77 3 wafer lots X Pass
! 1000 Hrs 0/77 X Pass
168 Cycles 0/77 X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass
1000 Cycles 0/77 X Pass
3 UHAST Ta=1309C/§S%RH, 9§Hrs for release, 168, 240 Hrs| 96 Hrs 0/77 3 Assembly lots X Pass
for information; PER JESD22-A118
168 Hrs 0/77 X Pass
9a H3TRB Ta=852C, 85% RH, 80% reverse biase (Vds) 500 Hrs 0/77 3 wafer lots X Pass
1000 Hrs 0/77 X Pass
2520 Cycles 0/77 X Pass
10 10L MIL-STD-750 Method 1037 (N/A for TVS) 7560 Cycles 0/77 3 wafer lots X Pass
15000 Cycles 0/77 X Pass
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X Pass
13 P‘ackage‘PhysmaI JESD22-B100 Package Outline 0/30 1 Assembly lot X Pass
Dimemsions (PD)
20 RESISTANCE TO Surface Mount Devices only: Reflow Soldering - 3 Reflow cycles / PER SPEC 0/77 1 Assembly lot X Pass
SOLDER HEAT (RSH) Per IPC/JEDEC J-STD-020
21 Solderability Paragraph Z,Of Reference Spec, Require 8 hrs 5 Seconds 0/10 1 Assembly lot X Pass
steam aging; PER MIL-STD-202 (M208)
THERMAL
22 JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot Pass
RESISTANCE (TR)
Summary:
Submiited By:
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Certificate of Design, Construction & Qualification

Description: GFAB wafer porting for auto planner schottky PNs in SAT (NiVSi/Mo series)

Category Qual Device 1 QBS source Device 2 QBS source Device 3 QBS source Device 4 QBS source Device 5 QBS source Device 6 QBS source Device 7 QBS source Device 8 QBS source Device 9 QBS source Device 10
(Ind NiVSi process qual) (3rd NiVSi process qual ) (st Mo process ) (2nd Mo process ) (3rd Mo process ) (EUTECTIC qual) (EPOXY qual) (PDI123 qual) (PDI323 qual) (PDI5 qual)
Product Part Number DFLS230LH-7 B140-13-F B360A-13-F B260S1F-7 B560C-13-F BAT54CW-7-F ZLLS400QTA DFLS1200-7 PD3SI30L7 PDS5100-13
Assembl Package Type PD123 SMA SMA SOD-123F SMC SOT323 SOD323 PD123 PD323 PDI5
bl Package Size 3.7°1.775%0.98mm 2.6mm*5.0mm*2.0mm 2.6mm*5.0mm*2.0mir 3.571.80.98 mmt 5.90mm"6.85mm*2.25mm. 2.9°2.41.0 1.3%2.551.075 3.7°1.775"0.98mm 1.95%2.60.7mm 4mm*5.35"1.1
afer Die Name(s) GY049AA0030POB2-4C GY032AA0045POAL-4C GY055AA0060PMD1-4C GY045AA0060PMD2-4C GY073AA0060PMBL-4C-NNT GY012AA0030ASA3-AIN GY027AAQ045ASCA-AHN GY045AA0200PUA2-4C GY034AA0030PAAT-4C GYO73AA0100PTB2-4C-NNT
afer Die Size (W/L/Thickness) - After Saw 1.24"1.24%0.25 mm 810 X 810 X 290 urr 1.39 x1.39 x0.29mn 1.14*1.1470.25mm 1840 X 1840 X 290 urr 0.31x 0.31x 0.22mn 0.78x 0.63x 0.23mn 114 x 1.14%0.25mm 0.85x 0.9 x 0.14 mn 1.84 x1.84 x 0.25mn
afer Die Process / Technolog SKY SKY SKY SKY SKY SKY SKY SKY SKY SKY
afer Wafer FAB/ Location GFAB/UK GFAB/UK GEAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GEAB/UK GEAB/UK
afer Wafer Diameter 6" 6" 6" 6" 6 6" 6 6" 6" 6"
afer Front Metal Type AICU+NIAU AICU+NIAU AlCU+NiAU TUNi/AG AICU+NIAU AlSiCu AlSiCu AICU+NIAU AICU+NiAU AICU+NiAU
afer Front Metal Layer Number/ Thickness 4um 4um 4um 4um 4um 2um 2um 4um 4um 4um
afer Back Metal Type (All Layers) TiNIVAU TiNIVAU TiNIVAU TUNi/AG TiNIVAU NiVA NiVAU TiNIVAU TiNIVAU TiNIVAU
afer Back Metal Thickness (All Layers) 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um
afer No of masks Steps 3 3 3 3 3 3 3 4 3 3
Assem Die quantity per package (e.g. single or dual dies. Single single single single single single single single Single Single
Assem Die Attach Method (DB Type Solder Solder Solder Solder Solder EUTECTIC EPOXY Solder Solder Solder
Assem Die Attach Material/ Supplier ES-500-SPA Solder Paste/INDIUN Solder Paste/REDSUN Solder Paste/REDSUN Solder Paste/INDIUN NA 503PD-3 ES-500-SPA Indiumg3552 NC-SMQ51SC/indium
Assem Bond Wire/Clip Bond Material/ Supplier Clip / PowerDI123 Clip B type Cu Clip/JIH LIN Cu ClipiJIH LONG Clip/JIH LONG Cu Clip/JIH LIN Au Au Clip Clip/KLP00O15 Clip/HITACHI CABLE
Assem! Bond Type (at Die) Thermo Sonic solder solder solder solder Thermo-Ultrasonic Thermo-Ultrasonic Thermo Sonic Clip Solder
Assem! Bond Type (at LF] Thermo Sonic solder solder solder solder Thermo-Ultrasonic Thermo-Ultrasonic Thermo Sonic Clip Solder
Assem No- of bond over active arez 1 1 clip 1 clip 1 clip 1 clip 1 1 1 1
Assembly Glass Transistion Temp 135°C 150 C 150 C 150 C 150°C 160C 160C 135°C 130C 130'C
Assembly Terminal Finish (Plating) Material N/A Sn Sn Sn Sn 100% Matte Tir PD free NIA S Pbiree
Assembly Header plating (Die Land Area) Bare coppel NIA N/A NIA NIA Ag Ag Bare coppel N/A SpotAg
Assembly Wire Diameter Clip clip clip clip clip 0.8 mil 2mil Clip KLP00014
Assembly Leadframe Type PowerDI-123 C type CDA19210 CDA19210 CDA19400 CDA19210 SoT323 SOD-323A PowerDI-123 C type KLF00457/KLF00623 PowerDi-5 F type
Assembly Leadframe Material CDA194FH Cu Cu Bare coppe! Cu Alloy 42 ‘Alloy 42 CDA194FH CDA194HH CDA194FH
Assembly Lead Frame Manufacturer HITACHI CABLE Jih lin Technology CO., LTD. JIH LONG INDUSTRY CO., LTD. JIH LONG INDUSTRY CO., LTD. Jih lin Technology CO., LTD. PBE PBE HITACHI CABLE SSHP/PBE NBKQ
Assem Molding Compound Type EME-G700LA Type LA EME-E110G EME-E110G ELER-8-500C EME-E110G CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 EME-G700LA Type L-A EME-G700H EME-G700LA
Assem Mold Compound Material ] SUMITOMO Tsu Kong Co., Ltd Tsu Kong Co., Ltc EDALE Tsu Kong Co., Ltd HITACHI HITACHI SUMITOMO Sumitome SUMITOMO
Assem! Green Compound (Yes/No| Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assem! Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assem ‘Assembly Site/ Location SAT ERIS/TW ERIS/TW ERISTW ERISTW SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Assem Test Site/ Location SAT ERISTW ERIS/TW ERISTW ERISTW SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Product Max Junction Temp 150C 150 150 150°C 150 150 C 150 C 150 C 150 C 150 C
Product Datasheet DS30583 DS13002 DS30891 DS39237 DS38595 DS30065 DS38245 DS30628 DS30671 DS30483
Product Qual Plan Number 20081704 20080301 20051203 20051203 20080301 20052008 20080501 20052008 20051201 20052008
Reliability and Characterization Testing
#in Accept on 1]
Qf.fi Test Test Conditions Duration / Limits :::f;i #of Lots X = Test Needed :s:;:" X = Test Needed P':z;‘::l X = Test Needed :s:;:" X = Test Needed :s:;:" X = Test Needed P':fs;‘:':" X = Test Needed :s:;:" X = Test Needed piesss‘l‘":‘:“ X = Test Needed piesss‘l‘":‘:“ X = Test Needed piesss‘l‘":‘:“ X = Test Needed piesss‘l‘":‘:“
) size per Lot
Bake 125C 2atirs SVD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 | msi Soak 85C, 85% RH T68Hrs forTest#7,[ 3 Assemblylots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
R reflow 260C 3 cycles 89810 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
3 |EXTERNAL VISUAL (EV) MILSTD-750 METHOD 2071 PER SPEC Al q”aw'”m:e’::; submitted for X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC| Operating Range, Per Data Sheet
4 VERFICATION (V) e s o e e 0o 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
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET )/50 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
168 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
8 alt) PCT/AC TRTIZICIPSIG 10MRH PER JESD22- 96 Hrs /77 3 Assembly lots X Pass X pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
N 168 Hrs 777 X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
9alt H3TRB Ta=BSC, 85% RH, with 80% Maximum Reverse Bias 500 Hrs /77 3 wafer lots X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
JEsp22-101 1000 Hrs /77 X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
2520 Cycles /77 X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles /77 3 wafer lots X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
15000 Cycles /77 X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
o o HBM ___(AEC-Q101-001] PER DATA SHEET /30 T wafer lot X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
CDM___(AEC-Q101-005) PER DATA SHEET /30 T wafer lot X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
i) PR 'AEC Q101004 SEC.4 02 T Assembly lot X Pass X Pass Pass Pass X Pass X Pass X Pass Pass X Pass X Pass
13 :“kage Phys(';;‘) 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
RESISTANCE TO SOLDER
20 o JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/55) S Seconds 0/10 T Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 T"E"M"L(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 X Pass X Pass X Pass X Pass X Pass X Pass
23 | Wire Bond Strength MILSTD-750 METHOD 2037 JESD22-B1168) Cplo1.66 0/ minof5| 1 Assembly ot X Pass X Pass X Pass
2 BOND SHEAR AEC-Q101-003 CpioL.66 0/ minof5| 1 Assembly ot X Pass X Pass X Pass
25 Die Shear MILSTD-750 (2017) o166 o 1 Assemblylot X X Pass X Pass X X Pass X Pass X Pass
Summary. Steven Ho 2021/3/15
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Certificate of Design, Construction & Qualification

Description: Phase 1 release inquiry_GFAB wafer porting for auto planner schottky PNs in SAT (TiSi series)

QBS device and rest of PN refer to APL

QBS device and rest of PN refer to

QBS sourcel Device 1-1

QBS source Device 1-2

QBS source Device 1-3

QBS source Device 2

QBS source Device 3

QBS source Device 4

Category page APL page (1st TiSi Process / PDI323 qual (e T s Gpe) (] TS s ae) (PDI123 qual / NiPt20% ( EUTECTIC qual / NiPt3% ( EPOXY qual /3rd NiPt3%
process ) process) process )
Product Part Number PD3S130LQ-7 SDM40E20LAQ-7 PD3S130L-7 PD3S130L-7 PD3S130L-7 DFLS1200-7 BAT54CW-7-F ZLLS400QTA
Assembly Package Type PD323 SOT23 PD323 PD323 PD323 PD123 SOT323 SOD323
Assembly Package Size 1.95%2.6*0.7mm 2.9*2.4*1.0 mm 1.95%2.6*0.7mm 1.95%2.6*0.7mm 1.95%2.6*0.7mm 3.7*1.775*0.98mm 2.9%2.4*1.0 1.3*2.55*1.075
Wafer Die Name(s) GY034AA0030PAAT7-4C GY027AA0020AAD4-AHN GY034AA0030PAAT7-4C GY034AA0030PAAT7-4C GY034AA0030PAAT7-4C GY045AA0200PUA2-4C GY012AA0030ASA3-AIN GY027AA0045ASC4-AHN
Wafer Die Size (W/L/Thickness) - After Saw 0.85x 0.9 x 0.14 mm 0.78 x 0.67 x0.23mm 0.85x 0.9 x 0.14 mm 0.85x 0.9 x 0.14 mm 0.85x 0.9 x 0.14 mm 1.14 x 1.14*0.25mm 0.31 x 0.31 x 0.22mm 0.78 x 0.63 x 0.23mm
Wafer Die Process / Technology SKY SKY SKY SKY SKY SKY SKY SKY
Wafer Wafer FAB/ Location GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK
Wafer Wafer Diameter 6" 6" 6" 6" 6" 6" 6" 6"
Wafer Front Metal Type AICu+NiAu AlSiCu AICu+NiAu AICu+NiAu AICu+NiAu AICu+NiAu AlISiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 4um 4um 4um 4um 4um 4um 2um 2um
Wafer Back Metal Type (All Layers) TiNiVAU Ti-NiV-Au TiNiVAU TiNiVAU TiNiVAU TiNiVAuU NiVAuU NiVAuU
Wafer Back Metal Thickness (All Layers) 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um
Wafer No of masks Steps 3 3 3 3 3 4 3 3
Assembly Die quantity per package (e.g. single or dual dies) Single Dual dies Single Single Single single single single
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder EPOXY Solder Solder Solder Solder EUTECTIC EPOXY
Assembly Die Attach Material/ Supplier Indium83552 NA Indium83552 Indium83552 Indium83552 ES-500-SPA NA 503PD-3
Assembly Bond Wire/Clip Bond Material/ Supplier Clip/KLP00015 Au Clip/KLP00015 Clip/KLP00015 Clip/KLP00015 Clip Au Au
Assembly Bond Type (at Die) Clip Thermo-Ultrasonic Clip Clip Clip Thermo Sonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly Bond Type (at LF) Clip Thermo-Ultrasonic Clip Clip Clip Thermo Sonic Thermo-Ultrasonic Thermo-Ultrasonic
Assembly No. of bond over active area 1 1 1 1 1 1 1 1
Assembly Glass Ti Temp 130C 160C 130C 130C 130C 135°C 160C 160°C
Assembly Terminal Finish (Plating) Material Sn 100% Matte Tin Sn Sn Sn N/A 100% Matte Tin Pb free
Assembly Header plating (Die Land Area) N/A Ag N/A N/A N/A Bare copper Ag Ag
Assembly Wire Diameter Clip 1.3 mil Clip Clip Clip Clip 0.8 mil 2mil
Assembly L Type KLF00457/KLF00623 SOT-23B KLF00457/KLF00623 KLF00457/KLF00623 KLF00457/KLF00623 PowerDI-123 C type SOT323 SOD-323A
Assembly Leadframe Material CDA194HH Alloy 42 CDA194HH CDA194HH CDA194HH CDA194FH Alloy 42 Alloy 42
Assembly Lead Frame Manufacturer SSHP/PBE PBE/MHT SSHP/PBE SSHP/PBE SSHP/PBE HITACHI CABLE PBE PBE
Assembly Molding Compound Type EME-G700H CEL-1700HF40SK-D3 EME-G700H EME-G700H EME-G700H EME-G700LA Type L-A CEL-1700HF40SK-D3 CEL-1700HF40SK-D3
Assembly Mold Compound Material Manufacturer Sumitomo HITACHI Sumitomo Sumitomo Sumitomo SUMITOMO HITACHI HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Assembly Test Site/ Location SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Product Max Junction Temp 150 C 150 °C 150 C 150 C 150 C 150 C 150 C 150 C
Product DataSheet DS36848 DS39302 DS30671 DS30671 DS30671 DS30628 DS30065 DS38245
P'OM Qua\ Plan Number 200&01 200%01 0051201 0051201 20051201 2002008 2002008 200&01
Reliability and Characterization Testing
Accept
#in on #
SlEé:l- Test Test Conditions Duration / Limits ;::‘e;g #of Lots X = Test Needed ;::Sl;::;l X = Test Needed ;;ssl;::t:” X = Test Needed ;::Sl;:::“ X = Test Needed ;::Sl;:::“ X = Test Needed ;;ssl;::t:” X = Test Needed ;:Sssl;:::“ X = Test Needed ;:Sssl;:::“ X = Test Needed ;;ssl;::t:”
(D) Size per
Lot
MSL1 Pre- Bake 125C 24 Hrs SMD only, QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
2 conditioning Soak 85C, 85% RH 168Hrs for Test 3 Assembly lots QBS to QBS source dev!ces 123 QBS to QBS source dev!ces 1236 X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles #7,8,9& QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
Eg/T)ERNA" VISUAL MIL-STD-750 METHOD 2071 PER SPEC Al q”a"f'cigf;'ezz:; submitted QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 6 X Pass X Pass X Pass X Pass X Pass X Pass
4 VEZ?;I@XTEIL?\IIC(PV) Teslsl\: pa?:rcar:sesle;:lze;’hz::i:e?s:r[allndf:l:‘a’;ggjc & Operal;geelfe(i:ge,;::e)r Data 0/25 3 wafer lots QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 ,6 X Pass X Pass X Pass X Pass X Pass X Pass
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
o 168 Hrs 0/77 BS to OBS source devices 1,2,3 BS to OBS source devices 1,2,3 ,6 X Pass X Pass X Pass X Pass X Pass X Pass
5 HTRB Ta=150C or Max T";/S%ioo% PER MIL-STD- 500 Hrs 077 3 wafer lots QQBS to QQBS source devices 1,2,3 QQBS to QQBS source devices 1,2,3 6 X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0177 QBS to QBS source devices 1,2,3 QBS to OBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles 0177 QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0177 3 Assembly lots QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 ,6 X Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles 077 QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
7b Wire Bond Integrity MIL-STD-750, Method 2037 (For bonding of 500 Hrs 0/5 3 Assembly lots X Pass X Pass
dissimilar metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121'C 15PSIG 100%RH; PER JESD22- 96 Hrs 077 3 Assembly lots QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 ,6 X Pass X Pass X Pass X Pass X Pass X Pass
- 168 Hrs 0177 QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
9alt H3TRB Ta=85°C, 85%;;' :Vggggnz/"/_\'ﬁz);m“m Reverse 500 Hrs o077 3 wafer lots QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 6 X Pass X Pass X Pass X Pass X Pass X Pass
) 1000 Hrs 0177 QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles 0177 QBS to QBS source devices 1,2,3 QBS to OBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0177 3 wafer lots QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0177 QBS to QBS source devices 1,2,3 QBS to OBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot QBS to QBS source devices 1,2,3 QBS to OBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 072 1 Assembly lot QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass QBS to 1st lot QBS to 1st lot X Pass X Pass X Pass
13 PEaCkage, p"'yf';;; JESD22-8100 Package Outline 0/30 1 Assembly lot QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 6 X Pass X Pass X Pass X Pass X Pass X Pass
20 ngDSEISRT:gi'F(TRgH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 ,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 QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 .6 X Pass X Pass X Pass X Pass X Pass X Pass
22 RES.I;:TE:!\’;A;;(TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot QBS to QBS source devices 1,2,3 QBS to QBS source devices 1,2,3 ,6 X Pass X Pass X Pass X Pass X Pass X Pass
25 Die Shear MIL-STD-750 (2017) Cek>1.66 0/5 1 Assemblz lot (%BS 0 szBS source devices 1,2.3 (%BS 0 szBS source devices 1,2.3 .6 X Pa_ss X Pa_ss X Pﬁ X Pa_ss X Pa_ss
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Certificate of Design, Construction & Qualification

Description: GFAB wafer porting in CAT for BAS40WQ & BATS4STC

QBS source Device 1-lot 1

QBS source Device 1-lot 2

QBS source Device 1- ot 3

QBS source Device 2

QBS source Device 3

QBS source Device 4

Category Qual Device 1 Qual Device 2 Qual Device 3 ) J
(ISt NiPt15% process/ PDI5 qual) (2nd NiPt15% process qual) (3rd NiPt15% process qual) (15t NiPt3% process) (3rd NiPt3% process qual)
Product Part Number BATSACW-7-F BATSALP-7 AT760-7 PDS5100-13 PDS5100-13 PDS5100-13 BATSACW-7-F ZLLS400QTA
Assembly Package Type 01323 XL-DFN1006-2 0D-323 PDI5 PDI5 PDI5 SOT323 X1-DFN1006-2 SOD323
Assembly Package Size 29724710 2.1572.1°1.0 25713°1.05 4mm5.35"1.1 2mm'5.35°L.1 2mm'5.35°L.1 2.92.4'1.0 21572.171.0 1.32.55"1.075
afer Die Name(s) GYOI2AAOD30ASAS-AIN GYO12AAD30ASAT-BAN GY027ARDD30ACEA-AHN GYO73AAOL00PTB2-4C-NNT GYO73AAOL00PTB2-4C-NNT GYO073AA0L00PTB2-4C-NNT GY012AAO030ASAZ-AIN GY012AA0030ASAT-BHN GY027AA045ASC4-AHN
afer Die Size (W/L/Thickness) - After Saw. 031x031x0.22mm 031x031x0.14mm 0.7870.630.23 mm 1.84 x1.84 X 0.25mm 1.84 x1.84 X 0.25mm 1.84 x1.84 X 0.25mm 031 % 0.31 x 0.22mm 031 x 0.31 x 0.14mm 0.78 x 0.63 x 0.23mm
afer Die Process / Technology SKY SKY. SKY SKY SKY SKY SKY SKY
afer Water FAB Location GFAB/UK GFAB/UK GFAB/UK GFABIUK GFABIUK GFABIUK GFABIUK GFABIUK GFABIUK
afer Wafer Diameter 6" 6" " 6" " " " " 6"
afer Front Metal Type AlSiCy AlSiCu AlSiCu AICU+NAU AICU+NAU AICU+NAU AlSiCu AISICU AlSiCu
afer Front Metal Layer Number/ Thickness 2um 2um 2um 4um 4um 4um 2um 2um 2um
afer Back Metal Type (Al Layers) NIVAU NivAu NivAu TiNIVAU TINIVAU TINIVAU NIVAU NIVAU NIVAU
afer Back Metal Thickness (All Layers) 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um
afer No of masks Steps 3 3 3 3 3 3 3 3 3
Assembly Die quantity per package (e.&. single or dual dies) dual single single Single Single Single single single single
Assembly Die Attach Method (DB Type) EUTECTIC EPOXY EPOXY Solder Solder Solder EUTECTIC EPOXY EPOXY
Assembly Die Attach Material/ Supplier NA QMI519 84-1LMISRA NC-SMQ51SClindium NC-SMQ51SClindium NC-SMQ51SClindium NA QMI519 503PD-3
Assembly Bond Wire/Clip Bond Material/ Supplier Cu PdCu u Clip/HITACHI CABLE Clip/HITACHI CABLE Clip/HITACHI CABLE Au Au Au
Assembly Bond Type (at Die) Thermo-Ultrasonic Thermo sonic Thermo-Ultrasonic Solder Solder Solder Thermo-Ultrasonic Thermo sonic Thermo-Ultrasonic
Assembly Bond Type (atLF) Thermo-Ultrasonic Thermo sonic Thermo-Ultrasonic Solder Solder Solder Thermo-Ultrasonic Thermo sonic Thermo-Ultrasonic
Assembly No- of bond over active area 1 1 2 1 1 1
Assembly Glass Transistion Temp. 160 135°C 125°C 130°C 130C 130C 160C 35°C 160C
Assembly Terminal Finish (Plating) Material 100% Matte Tin Pure Tin 100% Matte Tin Phiree Phiree Pbiree 100% Matte Tin iPdA PD free
Assembly Header plating (Die Land Area) Copper plating copper plating copper plating SpotAg SpotAg SpotAg Ag iPdAu Ag
Assembly Wire Diameter Tmil Tmil 2 mil KLPOOD14 KLP00014 KLP00014 0.8 mil mil 2mil
Assembly Leadrame Type SOT323H SLP1006P2-U S0D-3238 PowerDI-5 F type PowerDi-5 F type PowerDi-5 F type SoT328 SLP1006PZ-U SOD-323A
Assembly Leadframe Material Alloy 42 Cr025HH Alloyaz CDALO4FH CDAL94FH CDAL94FH Alloy 42 C7025 Alloy 42
Assembly Lead Frame Manufacturer PBE/VIHT ASM/NBKQ NBK NBKQ NBKQ ASM PBE
Assembly Molding Compound Type CEL-1702HF95K EME-G770HCD ‘GRG40HV-LT EME-G700LA EME-G700LA EME-G700LA CEL-1700HF40SK-D3 EME-G770HCD CEL-1700HF40SK-D3
Assembly Mold Compound Material HITACHI SUMITOMO HENKEL SUMITOMO SUMITOMO SUMITOMO HITACHI SUMITOMO HITACHI
Assembly Green Compound (Yes/No) Ves Yes Ves Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Ves Yes Ves Yes Yes Yes Yes Yes Yes
Assembly ‘Assembly Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Product Max Junction Temp 150°C 150°C 150°C 150 150 C 150 C 150 C 150 C 150 C
Product Datasheet D530065 D530504 D530498 DS30483 DS30483 DS30483 DS30065 DS42046 DS38245
Product Qual plan Number 20092101 20092101 20092101 20052008 20052008 20052008 20052008 20080501 20080501
Reliability and Characterization Testing
#in Accept on
AEC- » S # Failed/ _ Results _ Results _ Results _ Results _ Results _ Results _ Results _ Results _ Results
& Test Test Conditions Duration / Limits pr— #of Lots X=Test Needed =) X=Test Needed =) X = Test Needed =) X = Test Needed e X = Test Needed e X = Test Needed e X = Test Needed e X = Test Needed e X = Test Needed e
©) Size per Lo
Bake 125C 24 Hrs X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 | MsL1 Pre-conditioning R reflow 260C 3 cycles for Test #7, | 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
CSAM pre and post MSL per JECEC15TD-020 89810
22 X P X P X P P P
Rater o 14 - Diakes Delom Spec U-STD.020 pes ass ass ass X Pass MSL3 QBS to Istlot QBS o Istlot X Pass MSL1 X ass X ass
ATl qualification parts submitted for
3 [EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC onting X Pass X Pass X Pass x Pass x Pass x Pass x Pass x Pass x Pass
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC accross | Operating Range, Per Data Sheet
4 0/25 3 wafer lot: X P X P X P x Pass x Pass x Pass x Pass x Pass x Pass
VERIFICATION (PV) data sheet temperature range (A, DQ) / werero® i - -
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET /50 3 wafer lots ass X ass ass X Pass X Pass X Pass X Pass X Pass X Pass
168 Hrs /77 ass X ass ass X Pass X Pass X Pass X Pass X Pass X Pass
HTRB-1x Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs /77 3 wafer lots ass X ass ass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 ass X ass ass X Pass X Pass X Pass X Pass X Pass X Pass
PO Post-Ix HTRB for inftal qual of new die/package or
s ection family/technology ((required to qualify Cu/coated Cu wire for post 1000 Hrs o/1 3 wafer lots X Pass X Pass X Pass
Automotive]
HTRB-2x Ta=150°C or Max j, Vd=100%, PER MIL-STD-750-1 (required 2000 Hrs 0/76 3 wafer lots X Pass X Pass X Pass
to qualify Cu/coated Cu wire for Automotive
Post-2x HTRB Cross- Post-2x HTRB for initial qual of new die/package or pomt 2000 o St " o , o " o
section family/technoloy
168 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
TC-1x Ta=-55C 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
1000 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
PostIxTCCoam | CSAM Post-IXstress (required to qualify Cu/coated Cu wire post 1000 Cycles 0/22 0 3 Assembly lots X pass X pass X Pass
5 for Automotive) marked 11
Post-1x TC Ball
osax e Ball + Post-1x TC (Max 30 wires/balls) post 1000 Cycles /3 3 Assembly lots X Pass X Pass X pass
Stitch/Wedge pull
Post-1x TC Ball Shear Post-1x TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X Pass X Pass X Pass
= | | of i
Post-1x TC Cross-section Post-1x TC for initial qual of new die/package or post 1000 Cycles 0/1 3 Assembly lots X Pass X Pass X Pass
family/technoloy
IL-STD- i f il Il
7b | Wire Bond Integrity | 1LST0-750, Method 20397 (F:'/i:"d'"g of dissimilar metals, 500 Hrs /s 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass
g: Ay
T31°C 15PS ; n
8 (alt) PCT/AC Ta=121°C 15PS! 5;3'02%“”' PERJESD22: 96 Hrs o/ 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass X pass X Pass X Pass
HAST-1x Ta=130C, BS%RH 33. 3:;3030% Bias; PER JESD22 96 Hrs o717 3 wafer lots X Pass X Pass X Pass
oot 1x ror Conmn | COAWIPOSE-IX stress (required to qualiy Cu/coated Ca vire ot o0t 0220 S M oo " oo M oo
for can skip if performing to 2x marked 11
Post-1x HA 1l
ost-1x HAST Ball Post-1x HAST (Max 30 wires/balls) post 96 Hrs 03 3 wafer lots X Pass X Pass X Pass
Stitch/Wedge pull
Post-1x HAST Ball Shear Post-1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3 wafer lots X Pass X Pass X Pass
Post-1x HA: = 2 T Tqual of new di
G5t-Ix HAST Cross Post-Ix HAST for initial qual of new die/package or R o St " o . - " -
section family/technoloy
9
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
H - Hi I
IAST-2x A110 (required to qualify Cu/coated Cu wire for Automotive) 192 Hrs /70 3 waferlots 3 Pass i pass 3 Pass
Post-2x HAsT Coan | CSAM Post-2X stress {reauired to qualify Cu/coated Cu wire post 192 Hrs 022 ot 3 wafer lots X pass X Pass X Pass
for Automative) marked 11
Post-2x HAST Ball
oSt all Post-2x HAST (Max 30 wires/balls) post 192 Hrs /3 3 wafer lots X Pass X Pass X Pass
Stitch/Wedge pull
Post-2x HAST Ball Shear Post-2x HAST (Max 30 wires/balls) post 192 Hrs 03 3 wafer lots X Pass X Pass X Pass
Post-2x HAST Cross- Post-2x HAST for \m(‘la| qual of new die/package or post 162 Hrs o 3 wafer lots X pass X pass X pass
section family/technology
Ta=859C, 85% RH, with 80% Maximum Reverse Bias. JESD2 168 Hrs /77 i Pass i Pass i Pass 2 Pass i Pass 2 Pass
9alt H3TRB-1x. 101 500 Hrs /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10L-1x MILSTD-750 Method 1037 (Not required for TVS) 7560 Cycles /77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10 15000 Cycles /77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
10L-2x MIL:STD-750 Method 1037 {Not required for TVS){required 30000 Cycles o/77 3 wafer lots X Pass X Pass X Pass
to qualify Cu/coated Cu wire for Automotive)
a o HBM___(AEC-Q101-001) PER DATA SHEET 0730 Twafer ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
] (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
EF) DPA 'AEC Q101-004 SEC.4 0/2 T Assembly lot X Pass X Pass X Pass X Pass QBS to Istlot QBS to Istiot X Pass X Pass X Pass
[ JESD22-8100 Package Outline 030 1 Assembly lot x Pass X Pass x Pass X Pass X Pass X Pass X Pass X Pass X Pass
T
0 |RESISTANCE TO SOLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X pass X Pass X Pass
HEAT (RSH)
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 THERMAL(:;)S‘STANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC o/10 1 Assembly lot X Pass X Pass X Pass x Pass x Pass x Pass x Pass x Pass x Pass
23| Wire Bond Strength MILSTD-750 METHOD 2037 (IESD22-B1168) Cplo166 O/ minof5| 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass
25 Die Shear MIL-STD-750 (2017) Cwl.ﬁ& %5 1 Assemh\x lot X Pa_ss X pﬁ X Pass X Pﬁ
Summary: Steven Ho 202174126
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Certificate of Design, Construction & Qualification

Description: GFAB wafer porting for auto planar schottky PNs@ SAT (Cr/NiSi seires)

Qual Device 1

Qual Device 2

Qual Device 3

Qual Device 4

Qual Device 5

QBS source Device 1

QBS source Device 2

Category (Cr process qual 2nd lot ) (Cr process qual 3rd lot) (NiSi process qual 1st lot) (NiSi process qual 2nd lot) (NiSi process qual 3rdl ot) (Cr process qual 1st lot) (PDI323 package qual)
Product Part Number 1IN5819HWQ-7-F BAT760Q-7 BAS70DW-04-7-F BAS70DW-04Q-7-F BAS70-04Q-7-F 1N5819HW1-7-F PD3S130L-7
Assembly Package Type SOD-123 SOD-323 SOT-363 SOT-363 SOT-23 SOD-123F PD323
Assembly Package Size 1.55*3.7*1.06 2.5%1.3*1.05 2.15*2.1*1.0 2.15*2.1*1.0 2.9*2.4*1.0 2.7/1.8/0.98 mm 1.95*2.6*0.7mm
Wafer Die Name(s) GY032AA0040ACAA-HHN GY027AA0030ACE4-AHN GY010AA0070ANB3-AIN GY010AA0070ANB3-AIN GY010AA0070ANB3-AIN GY032AA0045PCGA-4C GY034AA0030PAA7-4C
Wafer Die Size (W/L/Thickness) - After Saw 0.81*0.81*0.24 mm 0.78*0.63*0.23 mm 0.28*0.28*0.22 mm 0.28*0.28*0.22 mm 0.28*0.28*0.22 mm 0.81/0.81/0.24 mm 0.85x0.9 x 0.14 mm
Wafer Die Process / Technology SKY SKY SKY SKY SKY SKY SKY
Wafer Wafer FAB/ Location GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK GFAB/UK
Wafer Wafer Diameter 6" 6" 6" 6" 6" 6" 6"
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AISiCu AlSiCu AlCu+NiAu AlCu+NiAu
Wafer Front Metal Layer Number/ Thickness 2um 2um 2um 2um 2um 2um 4um
Wafer Back Metal Type (All Layers) NiVAU NiVAU NiVAU NiVAU NiVAU TiNiVAu TiNiVAu
Wafer Back Metal Thickness (All Layers) 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um 0.5um
Wafer No of masks Steps 3 3 3 3 3 3 3
Assembly Die quantity per package (e.g. single or dual dies) single single 4 4 dual Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) EPOXY EPOXY EUTECTIC EUTECTIC EUTECTIC Solder Solder
Assembly Die Attach Material/ Supplier 9005SP 9005SP NA NA NA NC-SMQ51SC / Indium Indium83552
Assembly Bond Wire/Clip Bond Material/ Supplier Au Au Au Au Au Clip / MSMM Clip/KLP00015
Assembly Bond Type (at Die) Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Solder Clip
Assembly Bond Type (at LF) Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Thermo-Ultrasonic Solder Clip
Assembly No. of bond over active area 2 2 1 1 1 1 1
Assembly Glass Transistion Temp 160°C 160°C 160C 160C 160C 130C 130C
Assembly Terminal Finish (Plating) Material Pb free Pb free 100% Matte Tin 100% Matte Tin 100% Matte Tin Pbfree Sn
Assembly Header plating (Die Land Area) Ag Ag Ag Ag Ag Spot Ag N/A
Assembly Wire Diameter 2 mil 2 mil 0.8mil 0.8mil 0.8mil KLP00033 Clip
Assembly Leadframe Type SOD-123 SOD-323A SOT-363G SOT-363G SOT-23A SOD-123F C KLF00457/KLF00623
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 C194FH CDA194HH
Assembly Lead Frame Manufacturer NBKQ/XMYH PBE PBE PBE PBE/MHT SDI SSHP/PBE
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 EME-G700LA Type L-A EME-G700H
Assembly Mold Compound Material Manufacturer HITACHI HITACHI HITACHI HITACHI HITACHI SUMITOMO Sumitomo
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Assembly Test Site/ Location SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH SAT/SH
Product Max Junction Temp 150 C 150 C 150 °C 150 °C 150 °C 150 C 150 C
Product DataSheet DS41273 DS38873 DS30158 DS40985 DS41176 DS37090 DS30671
Product Qual Plan Number 20100505 20100505 20100505 20100505 20100505 20091402 20051201
Reliability and Characterization Testing
#in Accept on #]
2:;; Test Test Conditions Duration / Limits Sa::f:s/ize #of Lots X = Test Needed P':z‘/‘;’:“ X = Test Needed P':z‘/‘;’:“ X = Test Needed P':i:;‘;:’" X = Test Needed P':::;‘L:’" X = Test Needed P':::;‘L:’" X = Test Needed P':i:;‘;:’" X = Test Needed P':Z:'/T:“
(D) per Lot
Bake 125C 24 Hrs SMD only, X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
IR reflow 260C 3 cycles 8,9&10 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
3 |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC Al qualifica m:ei;:; submitted for X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC& DC | Operating Range, Per Data Sheet 0/25 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
1000 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
168 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
1000 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
7b | WireBond integrity | ""ST073% Me‘:’g‘::@fﬁ; ;‘T)"d'”g of dissimilar 500 Hrs o/s 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
8 (alt) PCT/AC TRTIZICISPIG TOVRH; PER JESD22: 96 Hrs /77 3 Assembly lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Ta=85°C, 85% RH, with 80% Maximum Reverse Bias. 168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
9alt H3TRB JESD22A-101 500 Hrs 0/77 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
1000 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
2520 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
10 oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
15000 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
1 £sD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
13 g?;k:j;z:zs(:; JESD22-B100 Package Outline 0/30 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
. JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X = Test Needed Pass X = Test Needed Pass
Summary: Steven Ho 2021/3/23
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