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PRODUCT CHANGE NOTICE PCN-2691-REV1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
16 August, 2024 14 November, 2024 Discrete Semiconductor | Additional Wafer Source, 2691

Wafer Diameter,
Metallization System,
Wire Bond Material

TITLE

Additional Wafer Sources and Transfer of Wafer Manufacturing Site for Select Discrete Products

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes Incorporated has qualified the
following wafer source changes for select discrete products listed below.

e Diodes internal wafer fabrication source (JKFAB) in Hsinchu, Taiwan as additional wafer source, and Diodes internal
assembly and test site (SAT) located in Shanghai, China and Diodes internal assembly and test site (CAT) located in
Chengdu, China for processing wafer back metal (BM).

e Diodes internal wafer fabrication source (SFAB2) in Shanghai, China as additional wafer source with wafer top metal
(TM) and back metal (BM) being processed at Diodes internal CAT site. Wafer top metal will be changed from TiNiAg to
NiAu at CAT.

e Diodes internal wafer fabrication source WX1 in WuXi, China as new wafer source. Affected products will be transferred
from Diodes internal wafer fabrication source SSEC in Shanghai, China, which is planned to be closed by 31 August
2024.

e Diodes external wafer fabrication source Yea Shin Technology Co., Ltd. in Keelung, Taiwan, manufacture of 6-inch
diameter wafers with a standardized metal system (back metal composition) in addition to the currently qualified 4-inch
diameter wafers.

e Diodes external wafer fabrication source Phenitec Semiconductor Corporation (PTS) 15t FAB in Okayama, Japan as
additional wafer source using Au bond wire at Diodes internal SAT site.

Full electrical characterization and reliability testing have been completed on representative part numbers to ensure there is no
change to product reliability, device functionality or electrical specifications in the datasheet.

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

IMPACT

No change in datasheet parameters

PRODUCTS AFFECTED

Table 1 — Affected part list to add JKFAB as additional wafer source, and add SAT and CAT for BM
Table 2 — Affected part list to add SFAB2 as additional wafer source, and add CAT for TM and BM
Table 3 — Affected part list to transfer to WX1 FAB as new wafer source

Table 4 — Affected part list to add Yea Shin 6-inch diameter wafer as additional wafer source

Table 5 — Affected part list to add PTS 1st FAB as additional wafer source using Au bond wire at SAT

Page 2 of 4
DIC-034 R6 Diodes Incorporated Rel Date: July 31, 2024

www.diodes.com



http://www.diodes.com/

I M C O RP ORA ATE D

WEB LINKS

Manufacturer’s Notice:

https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/

For More Information Contact:

https://www.diodes.com/about/contact-us/contact-sales/

Data Sheet:

https://www.diodes.com/catalog/

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days from the notification date of
this PCN, all changes described in this announcement are considered approved.

Table 1 - Affected part list to add JKFAB as additional wafer source, and add SAT and CAT for BM

BC53-16PA-7 BCX5216TA D3Z30BF-7 DDZ9713T-7 FZT953TA MMBZ5258BW-7-F
BC807-16-7-F BCX5216TC D3Z33BF-7 DDZ9714T-7 FZT955TA MMBZ5259BS-7-F
BC807-16W-7 BCX52TA D3Z36BF-7 DDZ9715T-7 MJD32C-13 MMBZ5259BT-7-F
BC807-25-7-F BCX5316-13R DDZz28-7 DDZ9716T-7 MMBTAS5-7-F MMBZ5259BTS-7-F
BC807-25W-7 BCX5316TA DDZ30ASF-7 DDZ9717T-7 MMBTAS6-7-F MMBZ5259BW-7-F
BC807-40-13-F BCX5316TC DDZ30BSF-7 DDZX36-7 MMBZ5255BS-7-F MMDT4413-7-F
BC807-40-7-F BCXS53TA DDZ30CSF-7 DMB2227A-7 MMBZ5255BT-7-F MMSTAS5-7-F
BC807-40W-7 BCX53TC DDZ30DS-7 DPLS350E-13 MMBZ5255BTS-7-F MMSTAS56-7-F
BCM846BS-7 BZT52C43-7-F-79 DDZ30DSF-7 DPLS350Y-13 MMBZ5255BW-7-F MMSZ5255B-7-F
BCM847BS-7 BZX84C30S-7-F DDZ33ASF-7 DPLS350YTC MMBZ5256BS-7-F MMSZ5255BS-7-F
BCPS5116TA BZX84C30T-7-F DDZ33BSF-7 DT955-7 MMBZ5256BT-7-F MMSZ5256B-13-F
BCP5116TC BZX84C30W-7-F DDZ33CSF-7 DXT2222A-13 MMBZ5256BTS-7-F MMSZ5256B-7-F
BCP51TA BZX84C33S-7-F DDZ33DSF-7 DXT2907A-13 MMBZ5256BW-7-F MMSZ5256BS-7-F
BCP5216TA BZX84C33T-7-F DDZz34-7 DXT3906-13 MMBZ5257BS-7-F MMSZ5257B-7-F
BCP52TA BZX84C33W-7-F DDZ36ASF-7 DXTPO6080BFG-7 | MMBZ5257BT-7-F MMSZz5257BS-7-F
BCPS5316TA BZX84C36S-7-F DDZ36BSF-7 DXTP07100BFG-7 | MMBZ5257BTS-7-F MMSZ5258B-7-F
BCP5316TC BZX84C36T-7-F DDZ36CSF-7 DZDH0401DW-7 MMBZ5257BW-7-F MMSZ5258BS-7-F
BCP53TA BZX84C36W-7-F DDZ36DSF-7 FZT753TA MMBZ5258BS-7-F MMSZ5259B-7-F
BCX5116TA BZX84C39S-7-F DDZ39ASF-7 FZT753TC MMBZ5258BT-7-F MMSZ5259BS-7-F
BCX5116TC BZX84C39T-7-F DDZ39BSF-7 FZT792ATA MMBZ5258BTS-7-F ZXT953KTC
BCX51TA BZX84C39W-7-F DDZ39CSF-7

Table 2 - Affected part list to add SFAB2 as additional wafer source, and add CAT for TM and BM

SBR140S1F-7 SBR1U150SA-13

SBR2A150SA-13 SBR2U150SA-13 SBR3150SB-13
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Table 3 - Affected part list to transfer to WX1 FAB as new wafer source

1IN4933G-T KBP4T10 RABS20M RS1J-13-F RS2G-13-F RS3G-13-F
1N4934G-T MRS30M RABS20M-13 RS1JB-13-F RS2GA-13-F RS3GB_HF
1N4935G_HF MRS30M-13 RHO2-T RS1K-13-F RS2J_HF RS3GB-13-F
1N4935G-T MSB30TM RHO4-T RS1KB-13-F RS2J-13-F RS3J_HF
1IN4937G-T PR1004G_HF RHO6-T RS1KP1M-7 RS2JA-13-F RS3J-13-F
ABS10TM PR1004G_HF-A52 RKBP410 RS1IM_HF RS2K-13-F RS3JB-13-F
ABS20T1M PR1005G_HF RKBP410-LS RS1M-13-F RS2M_HF RS3K_HF
ABS20TM PR1005G-T RS1A-13-F RS1MB-13-F RS2M-13-F RS3K-13-F
FRS1JE PR1006G_HF RS1AB-13-F RS1IMEWEF-7 RS2MA_HF RS3KB-13-F
FRS1JE-7 PR1006G-T RS1B-13-F RS1IMSWFM-7 RS2MA-13-F RS3M-13-F
FRS1IMD_HF PR1007G_HF RS1BB-13-F RS2A-13-F RS3A-13-F RS3MB_HF
FRS1ME PR1007G_HF-A52 RS1D-13-F RS2AA-13-F RS3AB-13-F RS3MB-13-F
FRS1ME-13 PR1007G-T RS1DB-13-F RS2B-13-F RS3B-13-F RS5KP5M-13
FRS1ME-7 PR1505G_HF RS1G_HF RS2BA-13-F RS3BB-13-F RTT410
FRS3MB_HF PR2006G_HF-A52 RS1G-13-F RS2D-13-F RS3D-13-F RTT410-13
FS1IMED-7 PR2007G_HF RS1GB-13-F RS2DA-13-F RS3DB-13-F TT4TM
FS2MED_HF PR3007G_HF RS1J_HF RS2G_HF RS3G_HF TT8T08-13
FS2MED-7

Table 4 - Affected part list to add Yea Shin 6-inch diameter wafer as additional wafer source
DTH8EO06D FES1JD_HF LTTH806SDFW MUR460D SF20JG_HF STPR1030
DTHBEO6FP LTTH806EFW LTTH806SDFW_NC | MUR460D_FR SF30GG_HF STPR2020
DTHBRO6D LTTH806RDW LTTH806SDW_NC MURA460-T SF30JG_HF STPR2030
DTH8R06D1-13 LTTH806RFW MUR120-T SF10DG_HF SF40DG_HF STPS1020
DTH8RO6FP LTTH806RFW_NC MUR140-T SF10GG_HF-A52 SF50JG_HF STPS1620
DTH8S06D LTTH806RW MUR460_E SF20DG_HF STPF1030 STPS2020
DTH8S06FP LTTH806SDF MURA460-A52 SF20GG_HF STPR1020

Table 5 - Affected part list to add PTS 1st FAB as additional wafer source using Au bond wire at SAT

BZT52HC10WF-7

BZT52HC18WF-7

BZT52HC2V4WF-7

BZT52HC39WF-7

BZT52HC43WF-7

BZT52HC6V2WF-7

BZT52HC11WF-7

BZT52HC20WF-7

BZT52HC2V7WEF-7

BZT52HC3VOWF-7

BZT52HC4V3WF-7

BZT52HC6V8WF-7

BZT52HC12WF-7

BZT52HC22WF-7

BZT52HC30WF-7

BZT52HC3V3WF-7

BZT52HCAV7TWEF-7

BZT52HC7V5WF-7

BZT52HC13WF-7

BZT52HC24WF-7

BZT52HC33WF-7

BZT52HC3V6WF-7

BZT52HC5V1IWF-7

BZT52HC8V2WF-7

BZT52HC15WF-7

BZT52HC27WF-7

BZT52HC36WF-7

BZT52HC3VOWF-7

BZT52HC5V6WF-7

BZT52HCOVIWF-7

BZT52HC16WF-7

Note: Change wire bond material from Cu to Au at SAT for the parts listed in Table 5
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Certificate of Design, Construction & Qualification

Description: Qualification of Lite-On JK Fab die X60N65BC, JX32N40CC, JX32N40BC, JX32N40DC,die

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3
Product Part Number MMBT2222A-7-F BC846B-7-F BC846A-7-F BC847C-7-F MMBT3904-7-F MMBT3904-7-F MMBT3904-7-F
Assembly Package Type SOT23 SOT23 SOT23 SOT23 SOT23 SOT23 SOT23
Wafer Die Name(s) JX60N40BC JX32N65CC JX32N65BC JX32N45DF JX44N40BC JX44N40BC JX44N40BC
Wafer Die Size (W/L/Thickness) - After Saw 0.348 x 0.348 mm 0.25x 0.25 mm 0.25 x 0.25 mm 0.25x 0.25 mm 0.278 x 0.278 mm 0.278 x 0.278 mm 0.278 x 0.278 mm
. . Shallow base NPN, JK . . X . .
Wafer Die Process / Technology Shallow base NPN, JK emitter emitter Shallow base NPN, JK emitter Shallow base NPN, JK emitter Shallow base NPN, JK emitter Shallow base NPN, JK emitter Shallow base NPN, JK emitter
Wafer Wafer FAB/ Location Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB
Wafer Wafer Diameter 150mm 150mm 150mm 150mm 150mm 150mm 150mm
Wafer Front Metal Type AlSiCu AISiCu AlSiCu AlSiCu AISiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 3um 3um
Wafer Number of Poly Layers n/a n/a n/a n/a n/a n/a n/a
Wafer Back Metal Type (All Layers) Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au TiAu Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au
Wafer Back Metal Thickness (All Layers) 250/250/5100A 250/250/5100A 250/250/5100A 500/5000A 250/250/5100A 250/250/5100A 250/250/5100A
Wafer Die Conforming Coating (Passivation) n/a n/a n/a n/a n/a n/a n/a
Wafer Die passivation thickness range oxide-5000A + nitride 5000A oxide-5000A + nitride S000A oxide-5000A + nitride S000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A
Wafer No of masks Steps 5 5 5 5 5 5 5
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic
Assembly Die Attach Material/ Supplier n/a n/a n/a n/a n/a n/a n/a
Assembly Bond Wire/Clip Bond Material/ Supplier PdCu PdCu PdCu PdCu PdCu PdCu PdCu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly No. of bond over active area 2 2 2 2 2 2 2
Assembly Glass Transistion Temp 158°C 158°C 158°C 158°C 158°C 158°C 158°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating
Assembly Wire Diameter 1.0mil 0.8mil 0.8mil 0.8mil 1.0mil 1.0mil 1.0mil
Assembly Leadframe Type SOT-23C SOT-23C SOT-23C SOT-23C SOT-23C SOT-23C SOT-23C
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Molding Compound Type GR640HV-L1 GR640HV-L1 GR640HV-L1 GR640HV-L1 GR640HV-L1 GR640HV-L1 GR640HV-L1
Assembly Mold Compound Material Manufacturer HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL HENKEL
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location CAT CAT CAT CAT CAT CAT CAT
Assembly Test Site/ Location CAT CAT CAT CAT CAT CAT CAT
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) n/a n/a n/a n/a n/a n/a n/a
Product Max Thermal resistance Junc (amibent) 403°C/W 403°C/W 403°C/W 403°C/W 403°C/W 403°C/W 403°C/W
Product DataSheet DS30041 DS11108 DS11108 DS11108 DS30036 DS30036 DS30036
Product Qual Plan Number 20100201 20100201 20100201 20100201 20022802 20022802 20022802
Reliability and Characterization Testing
#in Accept on
AEC Test Test Conditions Duration / Limits A # of Lots Results. X = Test Needed Results. X = Test Needed Results. X = Test Needed Results.
Q101 Sample Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(D) Size per Lo
Bake 125C 24 Hrs SMD only, X+QBS1,2,3 PASS X+QBS 1,2,3 PASS X+QBS 1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X+QBS 1,23 PASS X+QBS 1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles 8,9& 10 X+QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X+QBS 1,2,3 PASS X PASS X PASS X PASS
All qualification parts submitted for
3 |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X+QBS1,2,3 PASS X+QBS 1,2,3 PASS X+QBS 1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
PARAMETRIC Test all parameters per Data Sheet inlcuding AC &| Operating Range, Per Data Sheet
4 VERIFICATION (PV) - NO ! 0/25 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
QBS DC accross data sheet temperature range (AC, DC)
Ta=150°C or Max Tj, Vd=100%", PER MIL.STD-750 168 Hrs 0/77 X+QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X+QBS 1,2,3 PASS X PASS X PASS X PASS
5 HTRB-1x 1 500 Hrs 0/77 3 wafer lots X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X PASS X PASS X PASS
1000 Hrs 0/77 X+QBS1,2,3 PASS X+QBS 1,2,3 PASS X+QBS 1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
168 Cycles 0/77 X+QBS1,2,3 PASS X+QBS 1,23 PASS X+QBS 1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
7 TN 1y Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X PASS X PASS X PASS
1000 Cycles 0/77 X+QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X+QBS 1,2,3 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+QBS1,2,3 PASS X +QBS 1,2,3 PASS X+QBS 1,2,3 PASS X+QBS 1,2,3 PASS X PASS X PASS X PASS
dissimilar metals, eg: Au/Al)
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC A102 96 Hrs 0/77 3 Assembly lots X+QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X+QBS 1,2,3 PASS X PASS X PASS X PASS
9 HAST-1x Ta=130C, 85%RH 33'3;";':080% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X +QBS 1,2,3 PASS X PASS X PASS X PASS
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X PASS 4.5K X PASS 5KV X PASS 5.5KV X PASS 5.5KV X PASS 4KV
11 ESD (NO QBS) CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X PASS 1KV X PASS 1KV X PASS 1KV X PASS 1KV X PASS 1KV
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS 1,23 PASS X PASS X PASS X PASS
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
22 THERIVIAL(_F:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS X PASS X PASS
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot; X+QBS 1,23 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot; X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot; X+QBS1,2,3 PASS X+QBS 1,2,3 PASS X+QBS 1,2,3 PASS X+QBS1,2,3 PASS X PASS X PASS X PASS
Remark:
Summary: Jon Stocker

Approved By:

Frank Chen, 5/3/2021






Certificate of Design, Construction & Qualification

Falle %
2reEEmP &R A TESES Description: Qualification of Lite-On JK Fab Discrete PNP BJT process
Category Qual Device 1- Lot 1 Qual Device 1 - Lot 2 Qual Device 1 - Lot 3 Qual Device 2 - Lot 1 Qual Device 3 - Lot 1 Qual Device 1-Lot4 Qual Device 2 - Lot 2 Qual Device 3 - Lot 2 Qual Device 4 Qual Device 5
Product Part Number MMBT3906-7-F MMBT3906-7-F MMBT3906-7-F MMBT2907AT-7-F BC856BW-7-F MMBT3906-7-F MMBT2907A-7-F BC856BW-7-F BC856A-7-F BC857C-7-F
Assembly Package Type S0T23 SOT23 SOT23 SOT523 S0T323 SOT23 SOT23 S0T323 SOT23 SOT23
Wafer Die Name(s) JX45P40BC JX45P40BC JX45P40BC JX61P60BC JX65P65CC JX45P40BC-B JX61P60BC-B JX65P65CC-B JX65P65BC-B JX65P45DC-B
Wafer Die Size (W/L/Thickness) - After Saw 0.284 x 0.284 x 0.203 mm 0.284 x 0.284 x 0.203 mm 0.284 x 0.284 x 0.203 mm 0.350 x 0.350 x 0.203 mm 0.290 x 0.290 X 0.203 mm 0.284 x 0.284 x 0.203 mm 0.350 x 0.350 x 0.203 mm 0.290 x 0.290 X 0.203 mm 0.290 x 0.290 X 0.203 mm 0.290 x 0.290 X 0.203 mm
Wafer Die Process / Technology PNP PNP PNP PNP PNP PNP PNP PNP PNP PNP
Wafer Wafer FAB/ Location Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB Lite-On JK FAB
Wafer Wafer Diameter 150mm 150mm 150mm 150mm 150mm 150mm 150mm 150mm 150mm 150mm
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 3um 3um 3um 3um 3um
Wafer Number of Poly Layers n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Wafer Back Metal Type (All Layers) Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au Ti/Ni/Au
Wafer Back Metal Thickness (All Layers) 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A 250/250/5100A
Wafer Die Conforming Coating (Passivation) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Wafer Die passivation thickness range oxide-5000A + nitride 5000A oxide-5 ggg’g; nitride oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A oxide-5000A + nitride 5000A
Wafer No of masks Steps 6 6 6 6 6 6 6 6 6 6
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic
Assembly Die Attach Material/ Supplier n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Assembly Bond Wire/Clip Bond Material/ Supplier PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic
Assembly No. of bond over active area 2 2 2 2 2 2 2 2 2 2
Assembly Glass Transistion Temp 158°C 158°C 158°C 125°C 110°C 158°C 158°C 110°C 158°C 158°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating Cu Plating
Assembly Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil
Assembly Leadframe Type SOT-23C SOT-23C SOT-23C SOT-523 A SOT-323 H SOT-23C SOT-23C SOT-23C SOT-23C SOT-23C
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Molding Compound Type GR640HV-L1 GR640HV-L1 GR640HV-L1 CEL-1700HF40SK-D3 CEL-1702HF9SK(M2) GR640HV-L1 GR640HV-L1 CEL-1702HF9SK(M2) GR640HV-L1 GR640HV-L1
Assembly Mold Compound Material Manufacturer HENKEL HENKEL HENKEL Hitachi Hitachi HENKEL HENKEL Hitachi HENKEL HENKEL
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT
Assembly Test Site/ Location CAT CAT CAT CAT CAT CAT CAT CAT CAT CAT
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Product Max Thermal resistance Junc (amibent) 403°C/W 403°C/W 403°C/W 833°C/W 625°C/W 403°C/W 403°C/W 625°C/W 403°C/W 403°C/W
Product DataSheet DS30059 DS30059 DS30059 DS30269 DS30251 DS30059 DS30040 DS30251 DS11207 DS11207
Product Qual Plan Number 20100203 20100203 20100203 20100203 20100203 20100203 20100203 20100203 20100203 20100203
Reliability and Characterization Testing
#in Accept on #
AEC- . . .. Failed/ Results Results Results Results Results Results Results Results Results Results
Q101 Test Test Conditions Duration / Limits oG # of Lots X =Test Needed Pass/Fail X =Test Needed Pass/Fail X =Test Needed Pass/Fail Pass/Fail 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
(D) per Lot
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 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles 8,9&10 X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
3 |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC Al q”al'f'cat'o:e’z:i:; submitted for X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
PARAMETRIC . . .
4 VERIFICATION (PV) - NO Test all parameters per Data Sheet inicuding AC& | Operating Range, Per Data Sheet 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
QBS DC accross data sheet temperature range (AC, DC)
Ta=150°C or Max Tj, Vd=100%*, PER MIL-STD-750- 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
5 HTRB-1x 1 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
168 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass
7 TCt™ 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
1000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass
7b Wire Bond Integrity* MIL_STD»?SQ’ MEthOd 2037 (For bonding of 500 Hrs 0/5 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
dissimilar metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121°C 15PSIGA11%02%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass
9 HAST-1x Ta=130C, 85%RH 33‘3:;;1‘080% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Ta=85°C; RH = 85%; 80% [+ve] VRWM Max for Bi- 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
H3TRB-1x Directional TVS after Precon 3 wafer lots
JESD22A-101 500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
Ta=85°C; RH = 85%; 80% [-ve] VRWM Max for Bi- 668 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
H3TRB-1x Directional TVS after Precon 3 wafer lots
9alt JESD22A-101 1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
Ta=850C, 85% RH, with 80% Maximum Reverse 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
H3TRB-1x Bias. JESD22A-101 500 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass
Ta=852C, 85% RH, with 80% Maximum Reverse
H3TRB-2x Bias. JESD22A-101 (required to qualify Cu/coated 2000 Hrs 0/70 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Cu wire for Automotive)
2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
10 15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
MIL-STD-750 Method 1037 (Not required for TVS)
10L-2x (required to qualify Cu/coated Cu wire for 30000 Cycles 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass
Automotive)
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass after X Pass after X Pass after rg X Pass after red¢] X Pass after redq X PASS X PASS X PASS X PASS X PASS
11 ESD (NO QBS) CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass X Pass X Pass
20 RESIST:EJAC:('L(S):)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 X Pass X Pass X Pass X Pass X Pass
22 THERMAL(_F:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot; X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot; X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot; X Pass X Pass X Pass X Pass X Pass X PASS X PASS X PASS X PASS X PASS
Remark:
Summary: Jon Stocker

Submitted By:
Approved By:

Jon Stocker
Frank Chen, 3/3/2021






Certificate of Design, Construction & Qualification

Description: Qualification of PNP Gen 3 die Fabrication at JKFAB for die with BVCEO -60V or less

Category Qual Device 1 of 3 Qual Device Qual Device 4 Qual Device 2 Qual Device 6 Qual Device 7 Qual Device 6
Product Part Number FZT751TA FZT751TA FZT751TA BCX5316TA FMMT593TA FMMT717TA FMMT591TA
Assembly Package Type S0T223 S0T223 SOT223 SOT89 S0T23 SOT23 SOT23
Wafer Die Name(s) JZT751D JZT751D JZT751F JCX5316D JMMTS593F JIMMT717F JMMTS591F
Wafer Die Size (W/L/Thickness) - After Saw 1066.8 *1006.8 *279 1066.8 *1006.8 *279 1066.8 *1006.8 *279 685.8 x 685.8 x 229 685.5 * 685.5%178 0.9144*0.8636*178 685.5 * 685.5%178
Wafer Die Process / Technology Gen3 PNP BJT Gen3 PNP BJT Gen3 PNP BJT Gen3 PNP BJT Gen3 PNP BJT Gen3 PNP BJT Gen3 PNP BJT
Wafer Wafer FAB/ Location JKFAB JKFAB JKFAB JKFAB JKFAB JKFAB JKFAB
Wafer Wafer Diameter 150 150 150 150 150 150 150
Wafer Front Metal Type AlSiCu AISiCu AISiCu AISiCu AlSiCu AISiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 3um 3um
Wafer Number of Poly Layers n/a n/a n/a n/a n/a n/a n/a
Wafer Back Metal Type (All Layers) Ti/Ni/Ag (KLFAB BM) Ti/Ni/Ag (KLFAB BM) Ti/Ni/Ag (CAT BM) Ti/Ni/Ag (KLFAB BM) Au (SAT BM) Au (SAT BM) Au (SAT BM)
Wafer Back Metal Thickness (All Layers) 2000/2000/12000A 2000/2000/12000A 1000/3000/10000A 2000/2000/12000A 5500A 5500A 5500A
Wafer Die Conforming Coating (Passivation) Oxide/Nitride Oxide/Nitride Oxide/Nitride Oxide/Nitride Oxide/Nitride Oxide/Nitride Oxide/Nitride
Wafer Die passivation thickness range 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A
Wafer No of masks Steps 6 6 6 6 6 6 6
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Epoxy Epoxy Epoxy Eutectic Eutectic Eutectic
Assembly Die Attach Material/ Supplier Heraeus 8200TI/Henkel 8200TI/Henkel H9607 / NAMICS n/a n/a n/a
Assembly Bond Wire/Clip Bond Material/ Supplier Cu Cu Cu Cu Au Au Au
Assembly Bond Type (at Die) Thermosonic ball Thermosonic ball Thermosonic ball Thermosonic ball Thermosonic ball Thermosonic ball Thermosonic ball
Assembly Bond Type (at LF) Thermosonic stitch Thermosonic stitch Thermosonic stitch Thermosonic stitch Thermosonic stitch Thermosonic stitch Thermosonic stitch
Assembly No. of bond over active area 2 3 3 2 2 3 2
Assembly Glass Transistion Temp 125°C 135°C 135°C 135°C 125°C 158°C 125°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Spot Ag SpotAg SpotAg Spot Ag Spot Ag Spot Ag Spot Ag
Assembly Wire Diameter 1.7mil 1.7mil 1.7mil 1.0mil 1.0mil 1.5mil 1.0mil
Assembly Leadframe Type SOT223 SOT-223D SOT-223D SOT89-3L SOT-23F SOT-23F SOT-23F
Assembly Leadframe Material K65 CDA194FH CDA194FH CDA194FH Alloy 42 (Cu plate) Alloy 42 (Cu plate) Alloy 42 (Cu plate)
Assembly Molding Compound Type GE1030M EME-G600 EME-G600 EME-G600 GR640HV-L1 GR640HV-L1 GR640HV-L1
Assembly Mold Compound Material Manufacturer Hitachi Chemical [Europe] Sumitomo Sumitomo Sumitomo Henkel Henkel Henkel
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location NAT CAT CAT CAT SAT SAT SAT
Assembly Test Site/ Location NAT CAT CAT CAT SAT SAT SAT
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) n/a n/a n/a n/a n/a n/a n/a
Product Max Thermal resistance Junc (amibent) 62.5°C/W 62.5°C/W 62.5°C/W 83°C/W 250°C/W 155°C/W 250°C/W
Product DataSheet DS32208 DS32208 DS32208 DS35368 DS33106 DS33116 DS33106
Product Qual Plan Number 21052602/TRB2022-014 21052602/TRB2022-014 21052602/TRB2022-014 21052602/TRB2022-014 21052602/TRB2022-014 21052602/TRB2022-014 21052602/TRB2022-014
Reliability and Characterization Testing
#in Acce!)t on Results
AEC- Test Test Conditions Duration / Limits el # of Lots X =Test Needed Pass/Fail X = Test Needed Results. X = Test Needed Results. X = Test Needed Results. X = Test Needed QBS Test Completed X = Test Needed
Q101 Sample | Pass/Fail Pass/Fail Pass/Fail
(D) Size per Lo
Bake 125C 24 Hrs SMD only, X PASS X PASS X PASS X PASS X PASS X PASS X PASS
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles 8,9&10 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X PASS X PASS X PASS X PASS X PASS X PASS X PASS
PARAMETRIC ) . .
4 | VERIFICATION (PV) - NO Test all parameters per Data Sheet inlcuding AC&| Operating Range, Per Data Sheet 0/25 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
QBS DC accross data sheet temperature range (AC, DC)
Ta=150°C or Max Tj, Vd=100%"*, PER MIL-STD-750 168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
5 HTRB-1x 1 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
7 Tt ™ 1% 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
1000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
7b Wire Bond Integrity* MIL_STD_759' MethOd 2037 (For bonding of 500 Hrs 0/5 3 Assembly lots X PASS X PASS X PASS X PASS X PASS X PASS X PASS
dissimilar metals, eg: Au/Al)
8 (NY) UHAST Ta=130°C/B5%RH, S6Hrs for release, 168, 240 Hrs 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS
for information; PER JESD22-A118
8 (alt) PCT/AC Ta=121°C 15PS'GA110£;A’RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS
9 HAST-1x Ta=130C, 85%RH 33'3;’?13080% Bias; PER JESD22- 96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS
Ta=852C, 85% RH, with 80% Maximum Reverse 168 Hrs 0/77 S PASS A PASS A PASS
9alt H3TRB-1x . 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS
Bias. JESD22A-101
1000 Hrs 0/77 X PASS X PASS X PASS
MIL-STD-750 Method 1037 (Not required for 2520 Cycles 0/77 X PASS X PASS X PASS X PASS PASS X PASS X PASS
10 10L-1x TVS) 7560 Cycles 0/77 3 wafer lots X PASS X PASS X PASS X PASS PASS X PASS X PASS
15000 Cycles 0/77 X PASS X PASS X PASS X PASS PASS X PASS X PASS
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X 6KV X 8KV X 8KV X 1KV X 1KV X 8KV X 6KV
11 ESD (NO QBS) CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X 1KV X 1KV X 1KV X 1KV X 1KV X 1KV X 1KV
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X 400V X 400V X 400V X 400V X 400V X 400V X 400V
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X PASS X PASS X PASS X PASS X PASS X PASS X PASS
20 RESBT:E::(LS:)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 X PASS X PASS X PASS X PASS X PASS X PASS X PASS
THERMAL RESISTANCE
22 (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS X PASS X PASS
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS X PASS X PASS
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS X PASS X PASS
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS X PASS X PASS
Remark:
Summary:

Submitted By:
Approved By:

Jon Stocker
Frank Chen, 4/1/2023






Certificate of Design, Construction & Qualification

Description: To qualify and release JK FAB wafer on HV zener

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 QBS Source Device 1
Product Part Number AZ23C51-7-F AZ23C51-7-F AZ23C51-7-F MMSZ5255BQ-7-F BZT52C39LP-7
Assembly Package Type SOT-23 SOT-23 SOT-23 SOD-123 X1-DFN1006-2
Wafer Die Name(s) N5510N-QF20742014 N5510N-QF20742014 N5510N-QF20747014 N3280N-QF10747292 N5390QN-QF20747018
Wafer Die Size (W/L/Thickness) - After Saw 0.41*0.41*0.216mm 0.41*0.41*0.216mm 0.41*0.41*0.216mm 0.35*0.35*0.216mm 0.41mm x 0.41mm x 0.14mm
Wafer Die Process / Technology zener diode zener diode zener diode zener diode zener diode
Wafer Wafer FAB Site/ Location JK FAB/Xinzhu JK FAB/Xinzhu JK FAB/Xinzhu JK FAB/Xinzhu JK FAB/Xinzhu
Wafer Wafer Diameter 6 inch 6 inch 6 inch 6 inch 6 inch
Wafer No of masks Steps 4 4 4 4 4
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AISiCu AISiCu
Wafer Front Metal Layer Number/ Thickness 2um 2um 2um 2um 2um
Wafer Front Solderable or Plated Metal Type / NA NA NA NA NA
Wafer Back Metal Type (All Layers) AU AU AU AU AU
Wafer Back Metal Thickness (All Layers) 5,000A+/-500A 5,000A+/-500A 5,000A+/-500A 5000A 5000A
Wafer Die Conformal Coating (Passivation) Material NA NA NA NA NA
Die Conformal Coating (Passivation) Thickness
Wafer NA NA NA NA NA
Range
Pty Die quantity per pack.age (e.g. single or dual ) ) ) 1 1
dies)
Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC EUTECTIC EUTECTIC EPOXY
Assembly Die Attach Material/ Supplier NA NA NA NA QMI519 / Henkel
Assembly Bond Wire/Clip Bond Material Au Au Au Au Au
Assembly Bond Wire Diameter 0.7 mil 0.7 mil 0.7 mil 0.7 mil 0.7 mil
Assembly Bond Type (at Die) Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
Assembly No. of bond over active area 2 2 2 1 1
Assembly Leadframe Type SOT-23A SOT-23A SOT-23A SOD-123A SLP1006P2-U
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 C7025HH
Assembly Die Pad Plating Material Silver Spot Plate Silver Spot Plate Silver Spot Plate Silver Spot Plate Silver Spot Plate
Assembly Mold Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 EME-G770HCD
Assembly Glass Transistion Temp (Tg) 135°C 135°C 135°C 135°C 135°C
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes
Assembly Terminal Finish (Plating) Material 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed 100% matte Tin, annealed
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Assembly Test Site/ Location SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai SAT/Shanghai
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) N/A N/A N/A N/A N/A
Product Max Thermal resistance Junc (amibent) 417°C/W 417°C/W 417°C/W 338°C/W 500°C/W
Product DataSheet DS18003 DS18003 DS18003 DS18010 DS30506
Product Qual Plan Number 22060901 22060901 22060901 22060901 22070502
Reliability and Characterization Testing
#in Accept on
AEC- Test Test Conditions Duration / Limits el # of Lots X =Test Needed Results. X =Test Needed Results' X = Test Needed Results_ X = QBS Test Completed Results_ X = QBS Test Completed Results.
Q101 Sample Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(E) Size per Lot|
Bake 125C 24 Hrs X PASS X PASS X PASS X PASS X PASS
Soak 85C, 85% RH 168Hrs X PASS X PASS X PASS X PASS X PASS
SMD only,
Al | MSL1 Pre-conditioning 3 cycles (First cycle can be done at Af;rAT,:StAZ 3 Assembly lots
IR reflow 260C PCB moundting process before Pre- A,5 &,C8 ! X PASS X PASS X PASS X PASS X PASS
conditioning)
Ta=130C, 85%RH, 33.3 psia, 80% Bias or up to a
A2 (PC) HAST-1x voltage above which arcing in the chamber will 96 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS
likely occur (typically 42V).; PER JESD22-A110
A(izl)t PCT/AC Ta=121°C 15PSIG A110002% RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X PASS X PASS X PASS X PASS
168 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
A4 (PC) TCE™N 1 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
1000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
MIL-STD-750 Method 1037 (Not required for 2520 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
A5 (PC) 10L-1x Tv9) 7560 Cycles 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS
15000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
. MIL-STD-750-1, M1038 Condition B (Zeners), at 168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
Steady State Operational
Blb Only)-1x rated IZ max, TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots X PASS X PASS X PASS X PASS X PASS
(zeners Only and after SSOP as a minimum. 1000 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
Cl DPA AEC Q101-004 SEC. 4 Post H3TRB or HAST and TC 0/2 1 Assembly lot X PASS X PASS X PASS X PASS X PASS
e Package Physical JESD22-B100 Package Outline 0/30; 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS
Dimemsions (PD)
c3 | Wire B°”((\1NPB”P") Strength | 111 sTD-750 METHOD 2037 (JESD22-B1168B) Cpk>1.67 0/minof 5| 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS
Wire Bond Shear X
c4 AEC-Q101-003 Cpk>1.67 0/ min of 5 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS
Strength (WBS)
cs Die Shear (DS) MIL-STD-750 (2017;?:;;:;’"6‘1 for soft solder Cpk>1.67 0/5 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS
8 (PC) RESISTANCE TO SOLDER | JESD22 A-111 (SMD), 8'106, (_PTF_') (260C @105), PER SPEC 0/30 1 Assembly lot X PASS X PASS X PASS X PASS X PASS
HEAT (RSH) after Pre-conditioning
Cc9 THERMAIE:;)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS
C10 Solderability (SD) J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10; 1 Assembly lot; X PASS X PASS X PASS X PASS X PASS
All qualification parts submitted
EO |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC for testing X PASS X PASS X PASS X PASS X PASS
PARAMETRIC Test all parameters per Data Sheet inlcuding AC | Operating Range, Per Data Sheet
E2 0/25 3 wafer lots X PASS X PASS X PASS X PASS X PASS
VERIFICATION (PV) & DC accross data sheet temperature range (AC, DC)
E3 ESDH HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot, X PASS X PASS X PASS X PASS X PASS
E4 ESDC CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot, X PASS X PASS X PASS X PASS X PASS
Summary: Luping Li
Submitted By/Date: Luping Li

Approved By/Date:

Frank Chen, 7/12/2024






Certificate of Design, Construction & Qualification

Description: SFAB 8" wafer qual for SBR product

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5
Product Part Number SBR545SAFQ-13 SBR3U40S1FQ-7 SBR3A40SAQ-13 SBR140S1FQ-7 SBR1U150SAQ-13
Assembly Package Type SMAF SOD-123F SMA SOD-123F SMA
Wafer Die Name(s) SSO059A045PELQ-8A-HGS SS048A040PEF3-8A-AGN SS048A040PEF2-8-4C-NNS SSO30ABAOREEA-SAAGN SSO59A150PJA2-8A-HGN
SSO30A040PEE3-8A-AGN
Wafer Die Size (W/L/Thickness) - After Saw 1.510x 1.510 x 0.25 mm 1.24%x1.24 x 0.25mm 1.24x1.24 x 0.25mm 0.78 x 0.78 x 250mm 1.51x1.51 x 0.25mm
Wafer Die Process / Technology SBR SBR SBR SBR SBR
Wafer Wafer FAB Site/ Location SFAB 8inch / China SFAB 8inch / China SFAB 8inch / China SFAB 8inch / China SFAB 8inch / China
Wafer Wafer Diameter 200 mm 200 mm 200 mm 200 mm 200 mm
Wafer No of masks Steps 4 4 4 4 5
Wafer Front Metal Type AISiCu+NiAu AlSiCu+NiAu AISiCu+NiAu AISiCu+NiAu AISiCu+NiAu
Wafer Front Metal Layer Number/ Thickness 4um 4um 4um 4um 4um
Wafer Front Solderable or Plated Metal Type / Thickness NiAu/1.55um NiAu/1.55um NiAu/1.55um NiAu/1.55um NiAu/1.55um
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiAg TiNiAg TiNiAg
Wafer Back Metal Thickness (All Layers) 1K/3K/10K A 1K/3K/10K A 1K/3K/10K A 1K/3K/10K A 1K/3K/10K A
Wafer Die Conformal Coating (Passivation) Material NA NA NA NA SiON
Wafer Die Conformal Coating (Passivation) Thickness Range NA NA NA NA lum
Assembly Die quantity per package (e.g. single or dual dies) Single die Single die Single die Single die Single die
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder Solder Solder Solder Solder
Assembly Die Attach Material/ Supplier Pb92.55n5Ag2.5/INDIUM Pb92.55n5Ag2.5/INDIUM Pb92.55n5Ag2.5/SHENMAQ Pb92.55n5Ag2.5/SHENMAQO Pb92.55n5Ag2.5/SHENMAQ
Assembly Bond Wire/Clip Bond Material Cu Clip Cu Clip Cu Clip Cu Clip Cu Clip
Assembly Bond Wire Diameter N/A N/A N/A N/A N/A
Assembly Bond Type (at Die) Solder Solder Solder Solder Solder
Assembly Bond Type (at LF) Solder Solder Solder Solder Solder
Assembly No. of bond over active area 1 1 1 1 1
Assembly Leadframe Type SMAF SOD-123F SMA-M SOD-123F-M SMA-M
Assembly Leadframe Material C19400 C19400 C19210 C19400 C19210
Assembly Die Pad Plating Material N/A N/A N/A N/A N/A
Assembly Mold Compound Type EME-E110G ELER-8-500C EK-1700G ELER-8-500C EK-1700G
Assembly Glass Transistion Temp (Tg) 145°C min 120~150°C 120°C min 120~150°C 120°C min
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location Eris/Taiwan Eris/Taiwan Eris/Taiwan Eris/Taiwan Eris/Taiwan
Assembly Test Site/ Location Eris/Taiwan Eris/Taiwan Eris/Taiwan Eris/Taiwan Eris/Taiwan
Product Max Junction Temp 150°C 150°C 150°C 150C 150°C
Product Max Thermal resistance Junc (case) N/A N/A N/A N/A N/A
Product Max Thermal resistance Junc (amibent) N/A N/A N/A N/A N/A
Product DataSheet DS41694 DS39038 DS31107 DS39040 DS38594
Product Qual Plan Number 23062002 23062002 23062002 23062002 23062002
Reliability and Characterization Testing
Accept on #
zl:anTE(;I Test Test Conditions Duration / Limits Sa:?:IZdS/ize # of Lots X =Test Needed P:::}‘::“ X =Test Needed P:j:;‘;s“ X =Test Needed P:::}‘;;s“ X =Test Needed P:::}‘;?“ X =Test Needed P:::;"I:t:"
per Lot
Bake 125C 24 Hrs X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Soak 85C, 85% RH 168Hrs SMD only, X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
o : for Test #
Al MSL1 Pre-conditioning 3 cycles (First cycle can be done A2 A3 Ad 3 Assembly lots
IR reflow 260C at PCB moundting process A’S &lC8 ’ X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass
before Pre-conditioning)
A2alt Ta=852C, 85% RH, with 80% Maximum Reverse Bias or 168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
(PQ) H3TRB-1x up to a maximum of 100V or limit of chamber. JESD22A 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
101 1000 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X =Test Needed Pass
A(i(a:l)t PCT/AC Ta=121°C 15PS|GA110005/)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 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
A4 (PC) TN 1% 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
1000 Cycles 0/77 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
A5 (PC) 10L-1x 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
15000 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Ta=150°C or Max Tj, Max DC Reverse Voltage PER MIL- 168 Hrs 0/77 X = Test Needed Pass X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass
STD-750-1. Decap are wire pull 5 parts for Bipolar and 3 wafer lots
Bl HTRB-1x ) [ o ) 500 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Schottky devices usilizing dissimilar metal bonding
systems. 1000 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X =Test Needed Pass
Cl DPA AEC Q101-004 SEC. 4 Post H3TRB or HAST and TC 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
Cc2 P‘ackage‘ Physical 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
Dimemsions (PD)
C5 Die Shear (DS) MIL-STD-750 (2017) (N:;::;“rw for soft solder die Cpk>1.67 0/5 1 Assembly lot; X = Test Needed Pass X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass
C8 (PC) RESISTANCE TO SOLDER | JESD22 A-111 (SMD), B—10§ (,PTH) (260C @103), after 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
HEAT (RSH) Pre-conditioning
c9 THERMAIE_?RE)SBTANCE 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
- 0/10; 1 Assembly lot;
c10 Solderability (SD) J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass X = Test Needed Pass X = Test Needed Pass
All qualification parts submitted for
EO EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass X =Test Needed Pass
E2 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Operating Range, Per Data 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
VERIFICATION (PV) accross data sheet temperature range Sheet (AC, DC)
E3 ESDH 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
E4 ESDC 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
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
Summary: William Lai 5/30, 2024

Submitted By/Date:
Approved By/Date:

William_Lai 5/30, 2024
CW Lin, 7/9/2024






Certificate of Design, Construction & Qualification

Description: KLFAB FRED product line change from 4inch to 6inch

Category Qual Device 1 - lot 1 Qual Device 1 - lot 2
Product Part Number LTTH806EFW-67 LTTH806EFW-67
Assembly Package Type ITO-220AC ITO-220AC
Wafer Die Name(s) KP6SFW105-600V_LTTH806RW KP6SFW105-600V_LTTH806RW
Wafer Die Size (W/L/Thickness) - After Saw 103mil/103mil/300um 103mil/103mil/300um
Wafer Die Process / Technology FRED (Simgui) FRED (Episil)
Wafer Wafer FAB Site/ Location KLFAB / Keelung KLFAB / Keelung
Wafer Wafer Diameter 6inch 6inch
Wafer No of masks Steps 4 4
Wafer Front Metal Type Al Al
Wafer Front Metal Layer Number/ Thickness 1/ 5um + 10% 1/ 5um + 10%
Wafer Front Solderable or Plated Metal Type / Thickness Al,1/5um +10% Al,1/5um + 10%
Wafer Back Metal Type (All Layers) Ti/Ni/Ag Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers) 4/ 2.5um 4/ 2.5um
Wafer Die Conformal Coating (Passivation) Material Glass Glass
Wafer Die Conformal Coating (Passivation) Thickness Range 10~25um 10~25um
Assembly Die quantity per package (e.g. single or dual dies) single single
Assembly Die Attach Method (DB Epoxy/Solder Type) solder solder
Assembly Die Attach Material/ Supplier Pb95.55n2Ag2.5/HERAEUS Pb95.55n2Ag2.5/HERAEUS
Assembly Bond Wire/Clip Bond Material Al Al
Assembly Bond Wire Diameter 15mil 15mil
Assembly Bond Type (at Die) Wire Bond Wire Bond
Assembly Bond Type (at LF) Solder Join Solder Join
Assembly No. of bond over active area 1 1
Assembly Leadframe Type ITO-220AC ITO-220AC
Assembly Leadframe Material C19210 C19210
Assembly Die Pad Plating Material N/A N/A
Assembly Mold Compound Type EME-E125 EME-E125
Assembly Glass Transistion Temp (Tg) 165°C 165°C
Assembly Green Compound (Yes/No) Yes Yes
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin
Assembly Lead-Free (Yes/No) Yes Yes
Assembly Assembly Site/ Location WX2 WX2
Assembly Test Site/ Location WX2 WX2
Product Max Junction Temp 175C 175C
Product Max Thermal resistance Junc (case) 5°C/W 5°C/W
Product Max Thermal resistance Junc (amibent) 16°C/W 16°C/W
Product DataSheet DS44098 DS44098
Product Qual Plan Number 23022004 23022004
Reliability and Characterization Testing
#in Accept on #
AEC Test Test Conditions Duration / Limits Fa||ed/. # of Lots X =Test Needed Results. X = Test Needed Results'
Q101 Sample Size Pass/Fail Pass/Fail
(E) per Lot
A2alt Ta=852C, 85% RH, with 80% Maximum Reverse Bias or 168 Hrs 0/77 X PASS X PASS
(PQ) H3TRB-1x up to a maximum of 100V or limit of chamber. 500 Hrs 0/77 3 wafer lots X PASS X PASS
JESD22A-101 1000 Hrs 0/77 X PASS X PASS
A4 (PC) TC -1x Ta=-55C to 175C Per Datasheet Max Tj, PER JESD22A- 200 Cycles 0/77 3 Assembly lots X PASS X PASS
104 400 Cycles 0/77 X PASS X PASS
2520 Cycles 0/77 X PASS X PASS
A5 (PC) 10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X PASS X PASS
15000 Cycles 0/77 X PASS X PASS
Ta=150°C or Max Tj, Max DC Reverse Voltage PER MIL- 168 Hrs 0/77 X PASS X PASS
STD-750-1. Decap are wire pull 5 parts for Bipolar and 3 wafer lots
B1 HTRB-1x . - Lo . 500 Hrs 0/77 X PASS X PASS
Schottky devices usilizing dissimilar metal bonding
systems. 1000 Hrs 0/77 X PASS X PASS
c8 (PC) RESISTANCE TO SOLDER | JESD22 A-111 (SMD), B—106. (.PTI—.” (260C @108S), after PER SPEC 0/30 1 Assembly lot " PASS « PASS
HEAT (RSH) Pre-conditioning
Cc9 THERMAL(_F:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; X PASS X PASS
B PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC | Operating Range, Per Data 0/25 3 wafer lots « PASS « PASS
VERIFICATION (PV) accross data sheet temperature range Sheet (AC, DC)
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X PASS X PASS
Summary: Jenny Lo / 2023.4.20

Submitted By/Date:
Approved By/Date:

Jenny Lo / 2023.2.24
CW Lin, 1/30/2024






Certificate of Design, Construction & Qualification

Description: Qualification of FRS1ME-55, FRS2MD-55 with WX1 wafer at SSEC

Qual Device 1

Qual Device 2

Qual Device 3

Qual Device 4

Qual Device 5

Qual Device 6

Submitted By/Date:
Approved By/Date:

Yuan Dai, 07/05/2024
Daniel Li 7/15/2024

Category (NY)-1st (NY)-2nd (NY)-3rd (NY)-1st (NY)-2nd (NY)-3rd
Product Part Number FRS1ME-55 FRS1ME-55 FRS1ME-55 FRS2MD-55 FRS2MD-55 FRS2MD-55
Assembly Package Type DO-219AA DO-219AA DO-219AA F3-D F3-D F3-D
Wafer Die Name(s) R4ANDO48BS7S R4ANDO48BS7S R4AND048BS7S R4AND070BS7S R4AND0O70BS7S R4AND0O70BS7S
Wafer Die Size (W/L/Thickness) - After Saw 48 mil 48 mil 48 mil 70 mil 70 mil 70 mil
Wafer Die Process / Technology RGPP RGPP RGPP RGPP RGPP RGPP
Wafer Wafer FAB Site/ Location WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi
Wafer Wafer Diameter 4 inch 4 inch 4 inch 4 inch 4 inch 4 inch
Wafer No of masks Steps 3 3 3 3 3 3
Wafer Front Metal Type Ni Ni Ni Ni Ni Ni
Wafer Front Metal Layer Number/ Thickness 1/10~60 uinch 1/10~60 uinch 1/10~60 uinch 1/1~6 uinch 1/1~6 uinch 1/1~6 uinch
Wafer Front Solderable or Plated Metal Type / Thickness Ni / 10~60uinch Ni / 10~60uinch Ni / 10~60uinch Ni / 1~6uinch Ni / 1~6uinch Ni / 1~6uinch
Wafer Back Metal Type (All Layers) Ni Ni Ni Ni Ni Ni
Wafer Back Metal Thickness (All Layers) 10~60 uinch 10~60 uinch 10~60 uinch 1~6 uinch 1~6 uinch 1~6 uinch
Wafer Die Conformal Coating (Passivation) Material Glass Glass Glass Glass Glass Glass
Wafer Die Conformal Coating (Passivation) Thickness Range 5~25um 5~25um 5~25um 5~25um 5~25um 5~25um
Assembly Die quantity per package (e.g. single or dual dies) single single single single single single
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder type Solder type Solder type Solder type Solder type Solder type
Assembly Die Attach Material/ Supplier Pb92.5Sn5Ag2.5/Heraeus Pb92.5Sn5Ag2.5/Heraeus Pb92.5Sn5Ag2.5/Heraeus Pb92.SSnSAng.:gHeraeus&Yon Pb92.SSnSAng.igHeraeus&Yon Pb92.SSnSAng.igHeraeus&Yon
Assembly Bond Wire/Clip Bond Material C1020 C1020 C1020 C1100 C1100 C1100
Assembly Bond Wire Diameter N/A N/A N/A N/A N/A N/A
Assembly Bond Type (at Die) Solder Solder Solder Solder Solder Solder
Assembly Bond Type (at LF) Solder Solder Solder Solder Solder Solder
Assembly No. of bond over active area 1 clip 1 clip 1 clip 1 clip 1 clip 1 clip
Assembly Leadframe Type DO-219 DO-219 DO-219 SMA FLAT D SMA FLAT D SMA FLAT D
Assembly Leadframe Material C19210 C19210 C19210 C1921 C1921 C1921
Assembly Die Pad Plating Material N/A N/A N/A N/A N/A N/A
Assembly Mold Compound Type GR360 GR360 GR360 GR360 GR360 GR360
Assembly Glass Transistion Temp (Tg) 170 °C 170 °C 170 °C 170 °C 170 °C 170 °C
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes
Assembly Terminal Finish (Plating) Material Pure tin Pure tin Pure tin Pure tin Pure tin Pure tin
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SSEC / Shanghai SSEC / Shanghai SSEC / Shanghai SSEC / Shanghai SSEC / Shanghai SSEC / Shanghai
Assembly Test Site/ Location SSEC / Shanghai SSEC / Shanghai SSEC / Shanghai SSEC / Shanghai SSEC / Shanghai SSEC / Shanghai
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) 20C /W 20°C/W 20°C/W 15C /W 15C /W 15C /W
Product Max Thermal resistance Junc (amibent) 110C/W 110°C/W 110C/W 55C/W 55°C/W 55°C/W
Product DataSheet DS45860 DS45860 DS45860 DS45861 DS45861 DS45861
Product Qual Plan Number 23101203 23101203 23101203 23101203 23101203 23101203
Reliability and Characterization Testing
|in AEC Ac::i':::/n ’ Results Results Results Results Results Results
Q101 Test Test Conditions Duration / Limits ) # of Lots X =Test Needed . X =Test Needed . X =Test Needed . X = QBS Test Completed . X = QBS Test Completed . X = QBS Test Completed .
) Sample Size Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
per Lot
Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs for Test #' X Pass X Pass X Pass X Pass X Pass X Pass
Al [ MSL1 Pre-conditioning 3 cycles (firstly do device 2x reflow then | * "/ 3 Assembly lots
IR reflow 260C SMT to coupon board to account for 3x A,5 &’CS ’ X Pass X Pass X Pass X Pass X Pass X Pass
total)
A2alt H3TRB-1x Ta=852C, 85% RH, with 80% Maximum Reverse Bias or up to a maximum ;gi :z g;;; 3 wafer lots i gzzz § ::zz § :ZZ § g:zz § g:zz i :zz
of 100V or limit of chamber. JESD22A-101
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
- 0 H
A3(NY) UHAST Ta=130°C/85 ARIi-:]/fziﬁazis::;S:)il—;rjs;oDrzr:Iialsleé 168, 240 Hrs for 96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
Ad TCtM 1y 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
1000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
A5 10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
Ta=150°C or Max Tj, Max DC Reverse Voltage PER MIL-STD-750-1. 168 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
B1 HTRB-1x Decap are wire pull 5 parts for Bipolar and Schottky devices usilizing 500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
dissimilar metal bonding systems. 1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
Cl DPA AEC Q101-004 SEC. 4 Post H3TRB or HAST and TC 0/2 1 Assembly lot X Pass X Pass
c2 P?ckage. Physical JESD22-B100 Package Outline 0/30; 1 Assembly lot; X Pass X Pass X Pass X Pass X Pass X Pass
Dimemsions (PD)
C8 (NY) RESISTANCE TO SOLDER Surface Mount Devices only: Reflow Soldering - 3 Reflow cycles / PER SPEC 0/77 3 Assembly Lots X Pass X Pass X Pass X Pass X Pass X Pass
HEAT (RSH) Per IPC/JEDEC J-STD-020
Surface Mount Devices only: One Reflow cycle; followed by cooldown;
RESISTANCE TO SOLDER | then Hand Soldering: Condition B, Immersion in molten solder 2600C 1 Reflow cycle + 1 Hand Soldering cycle /
C8 (NY) HEAT (RSH) for 10 seconds (no preheat), no degradation of PER SPEC 0/5 3 Assembly Lots X Pass X Pass X Pass X Pass X Pass X Pass
electrical or mechanical parameters.
C9 THERMAL(_F:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; X Pass X Pass X Pass X Pass X Pass X Pass
C10 Solderability (SD) J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10; 1 Assembly lot; Pass Pass Pass Pass Pass Pass
All qualification parts submitted for
EO [EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X Pass X Pass X Pass X Pass X Pass X Pass
E2 (NY) PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC accross data sheet Operating Range, Per Data Sheet (AC, DC) 0/50 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
VERIFICATION (PV) temperature range
E3 ESDH HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass 4kV X Pass 4kV X Pass 4kV X Pass 4kV X Pass 8kV X Pass 6kV
E4 ESDC CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot, X Pass 1.5kV X Pass 1.5kV X Pass 1.5kV X Pass 1.5kV X Pass 1.5kV X Pass 1.5kV
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
Summary:






Certificate of Design, Construction & Qualification

Description: Qualification of JKFAB porting phase 3

PTS PNP HV PNP HV PNP HV PNP HV PNP
Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 QBS Device 6 QBS Device 7 QBS Device 8 QBS Device 9 QBS Device 10
Product Part Number MMBTAS6-7-F BCX5316TA FZT753TA FZT953TA FZT955TA FMMT593TA BCX5316TA FZT751TA FZT751TA FZT751TA
Assembly Package Type SOT23 SOT89 SOT223 SO0T223 SO0T223 SOT23 SOT89 SOT223 SOT223 SO0T223
Wafer Die Name(s) JX79P080BTPF JCX5316TPF JZT753TPF JZT953TPF JZT955TPF JMMTS593F JCX5316D JZT751D JZT751D JZT751F
Wafer Die Size (W/L/Thickness) - After Saw 480*480*205um 686*686*229um 1067*1067*229um 1676*1676%*229um 1676*1676%*229um 685.5 * 685.5%178 685.8 x 685.8 x 229 1066.8 *1006.8 *279 1066.8 *1006.8 *279 1066.8 *1006.8 *279
Wafer Die Process / Technology PNP, BIT PNP, BIT PNP, BIT PNP, BIT PNP, BJIT Gen3 PNP BIT Gen3 PNP BJT Gen3 PNP BJT Gen3 PNP BJT Gen3 PNP BIT
Wafer Wafer FAB Site/ Location JKFAB JKFAB JKFAB JKFAB JKFAB JKFAB JKFAB JKFAB JKFAB JKFAB
Wafer Wafer Diameter 150mm 150mm 150mm 150mm 150mm AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer No of masks Steps 6 6 6 6 6 3um 3um 3um 3um 3um
Wafer Front Metal Type AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 3um 3um 3um 3um 3um
Wafer Front Solderable or Plated Metal Type / Thickness n/a n/a n/a n/a n/a 6 6 6 6 6
Wafer Back Metal Type (All Layers) Au Au Au Au Au n/a H9607 / NAMICS Heraeus 8200TI/Henkel 8200Tl/Henkel
Wafer Back Metal Thickness (All Layers) 5000A 5000A 5000A 5000A 5000A Au (SAT BM) Ti/Ni/Ag (KLFAB BM) Ti/Ni/Ag (KLFAB BM) Ti/Ni/Ag (KLFAB BM) Ti/Ni/Ag (CAT BM)
Wafer Die Conformal Coating (Passivation) Material Oxide / Nitride Oxide / Nitride Oxide / Nitride Oxide / Nitride Oxide / Nitride Oxide/Nitride Oxide/Nitride Oxide/Nitride Oxide/Nitride Oxide/Nitride
Wafer Die Conformal Coating (Passivation) Thickness Range 5000A / 5000A 5000A / 5000A 5000A / 5000A 5000A / 5000A 5000A / 5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A 5000A/5000A
Assembly Die quantity per package (e.g. single or dual dies) 1 1 1 1 1 1 1 1 1 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Eutectic Epoxy Epoxy Solder Solder Eutectic Epoxy Soft Solder Epoxy Epoxy
Assembly Die Attach Material/ Supplier n/a n/a n/a n/a n/a n/a H9607 / NAMICS Heraeus 8200T1/Henkel 8200T1/Henkel
Assembly Bond Wire/Clip Bond Material Au Cu Cu Cu Cu Au Cu Cu Cu Cu
Assembly Bond Wire Diameter 0.8mil Imil 1.7mil 1.7mil 1.7mil 1.0mil 1.0mil 1.7mil 1.7mil 1.7mil
Assembly Bond Type (at Die) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic ball Thermosonic ball Thermosonic ball Thermosonic ball Thermosonic ball
Assembly Bond Type (at LF) Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic Thermosonic stitch Thermosonic stitch Thermosonic stitch Thermosonic stitch Thermosonic stitch
Assembly No. of bond over active area 2 2 2 3 3 2 2 2 3 3
Assembly Leadframe Type SOT-23A SOT89-3LC SOT-223A SOT-223C SOT-223C SOT-23F SOT89-3L SOT223 SOT-223D SOT-223D
Assembly Leadframe Material Alloy42 Cul94 Cul51 Cul94 Cul9d Alloy 42 (Cu plate) CDA194FH K65 CDA194FH CDA194FH
Assembly Die Pad Plating Material Spot Ag Spot Ag Spot Ag Bare Cu Bare Cu Spot Ag Spot Ag Spot Ag SpotAg SpotAg
Assembly Mold Compound Type KTMC1050G EME-G600 EME-G600 EME-G600 EME-G600 GR640HV-L1 EME-G600 GE1030M EME-G600 EME-G600
Assembly Glass Transistion Temp (Tg) 145C 135C 135C 135C 135C 125°C 135°C 125°C 135°C 135°C
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SAT CAT SAT CAT CAT SAT CAT NAT CAT CAT
Assembly Test Site/ Location SAT CAT SAT CAT CAT SAT CAT NAT CAT CAT
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Product Max Thermal resistance Junc (amibent) 403C/W. 125C/W 104C/W 78C/W 78C/W 250°C/W 83°C/W 62.5°C/W 62.5°C/W 62.5°C/W
Product DataSheet DS30054 DS35368 DS33163 DS35942 DS33190 DS33106 DS35368 DS32208 DS32208 DS32208
Product Qual Plan Number 23112302 23112302 23112302 23112302 23112302 21052602/TRB2022-014 21052602/TRB2022-014 21052602/TRB2022-014 21052602/TRB2022-014 21052602/TRB2022-014
Reliability and Characterization Testing
. Accept on
e, #Failed/
Q101 Test Test Conditions Duration / Limits Sample # of Lots X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail| X =QBS Test Completed | Results Pass/Fail| X=QBS Test Completed | Results Pass/Fail X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail
Size per
(E) .
Bake 125C 24 Hrs SMD only, X Pass QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
A1 |MsL1 Pre-conditioning Soak 85C, 85% RH . 168Hrs . for Test # 3 Assembly lots X Pass QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
IR reflow 260C 3cycles (First cycle can be done at PCB moundting | A2, A3, A4, X Pass QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
process before Pre-conditioning) A5 & C8
Ta=130C, 85%RH, 33.3 psia, 80% Bias or up to a voltage above which
A2 (PC) HAST-1x arcing in the chamber will likely occur (typically 42V).; PER JESD22- 96 Hrs 0/77 3 wafer lots X Pass (0/77) QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
A110
A3 (PC) UHAST Ta=130°C/85%RH/33.3 psia, 96Hrs for rfleaSE; PER JESD22-A118, or 96 Hrs 0/77 3 Assembly lots QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
264 hours at TA=110°C/85%RH
168 Cycles 0/77 QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
A4 (PC) TCt N 1y Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
1000 Cycles 0/77 QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
2520 Cycles 0/77 QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
A5 (PC) 10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 waferlots QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
15000 Cycles 0/77 QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
Ta=150°C or Max Tj, Max DC Reverse Voltage PER MIL-STD-750-1. 168 Hrs 0/77 X Pass (0/77) X Pass (0/77) X Pass (0/77) X Pass (0/77) X Pass (0/77) X PASS X PASS X PASS X PASS X PASS
B1 HTRB-1x Decap are wire pull 5 parts for Bipolar and Schottky devices usilizing 500 Hrs 0/77 3 wafer lots X Pass (0/77) X Pass (0/77) X Pass (0/77) X Pass (0/77) X Pass (0/77) X PASS X PASS X PASS X PASS X PASS
dissimilar metal bonding systems. 1000 Hrs 0/77 X Pass (0/77) X Pass (0/77) X Pass (0/77) X Pass (0/77) X Pass (0/77) X PASS X PASS X PASS X PASS X PASS
C1 DPA AEC Q101-004 SEC. 4 Post H3TRB or HAST and TC 0/2 1 Assembly lot QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
s |V B°”(u’é‘;') Strength MIL-STD-750 METHOD 2037 (JESD22-B1168) Cpk=1.67 0/minof5|  1Assembly lot; X Pass X Pass X Pass X Pass X Pass
c4 Wire Bond Shear AEC-Q101-003 Cpk>1.67 o/minof5|  1Assembly lot; X Pass X Pass X Pass X Pass X Pass
Strength (WBS)
C5 Die Shear (DS) MIL-STD-750 (2017) (Not required for soft solder die attach) Cpk>1.67 0/5 1Assembly lot; X Pass X Pass X Pass X Pass X Pass
C8(PC) RES|STI_A‘EI\IACTE(1£:)OLDER JESD22 A-111 (SMD), Bc_;r?gi(t::i)n(gmoc @105), after Pre- PER SPEC 0/30 1 Assembly lot QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
C10 Solderability (SD) J-STD-002; JESD22B102 (245C +0/5S) 5Seconds 0/10; 1Assembly lot; QBS to Device 6 QBS to Device 7 QBS to Devices 8,9,10 QBS to Devices 8,9,10 QBS to Devices 8,9,10 X PASS X PASS X PASS X PASS X PASS
EO |EXTERNALVISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC Al q”a"f'cizft”e':;:; submitted X Pass X Pass X Pass X Pass X Pass
E2 PARAMETRIC Testall parameters per Data Sheet inlcuding AC & DC accross data Operating Range, Per Data Sheet (AC, DC) 0/25 3 wafer lots* X Pass X Pass X Pass X Pass X Pass
VERIFICATION (PV) sheet temperature range
E3 ESDH HBM (AEC-Q101-001) PER DATA SHEET 0/30 1waferlot, X Pass (0/10) 4kV X Pass (0/10) 4kV X Pass (0/10) 2kV X Pass (0/10) 6kV X Pass (0/10) 3kV X 1KV X 1KV X 6KV X 8KV X 8KV
E4 ESDC CDM (AEC-Q101-005) PER DATA SHEET 0/30 1waferlot, X Pass (0/10) 1kV X Pass (0/10) 1kV X Pass (0/10) 1kV X Pass (0/10) 1kV X Pass (0/10) 1kV X 1KV X 1KV X 1KV X 1KV X 1KV
Summary:
Approved By/Date: Frank Chen/ 8/16/2024






o

Certificate of Design, Construction & Qualification

Description: Qualification of Part Number RSIMEWFXX

Qual Device 1

Qual Device 2

Qual Device 3

Category (AUTO+NY)-1st (AUTO+NY)-2nd (AUTO+NY)-3rd
RSIMEWFQ-7 RSIMEWFQ-7 RSIMEWFQ-7
Product Part Number
RS1IMWEN-7-55 RS1IMWEN-7-55 RS1IMWEN-7-55
Assembly Package Type SOD-123F SOD-123F SOD-123F
Wafer Die Name(s) RANDO048BS7S RAND048BS7S R4NDO048BS7S
Wafer Die Size (W/L/Thickness) - After Saw 48 mil 48 mil 48 mil
Wafer Die Process / Technology RGPP RGPP RGPP
Wafer Wafer FAB Site/ Location WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi
Wafer Wafer Diameter 4 inch 4 inch 4 inch
Wafer No of masks Steps 3 3 3
Wafer Front Metal Type Ni Ni Ni
Wafer Front Metal Layer Number/ Thickness 1/30+/-20 uinch 1/30+/-20 uinch 1/30+/-20 uinch
Wafer Front Solderable or Plated Metal Type / Thickness Ni / 30+/-20 uinch Ni / 30+/-20 uinch Ni / 30+/-20 uinch
Wafer Back Metal Type (All Layers) Ni Ni Ni
Wafer Back Metal Thickness (All Layers) 30+/-20 uinch 30+/-20 uinch 30+/-20 uinch
Wafer Die Conformal Coating (Passivation) Material Glass Glass Glass
Wafer Die Conformal Coating (Passivation) Thickness Range 5~25um 5~25um 5~25um
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 Pb92.55n5Ag2.5/SHENMAQO Pb92.55n5Ag2.5/SHENMAQO Pb92.55n5Ag2.5/SHENMAQO
Assembly Bond Wire/Clip Bond Material Cu Clip Cu Clip Cu Clip
Assembly Bond Wire Diameter N/A N/A N/A
Assembly Bond Type (at Die) Solder Solder Solder
Assembly Bond Type (at LF) Solder Solder Solder
Assembly No. of bond over active area 1 1 1
Assembly Leadframe Type SOD123F/ SOD-123F-M SOD123F/ SOD-123F-M SOD123F/ SOD-123F-M
Assembly Leadframe Material C19400 C19400 C19400
Assembly Die Pad Plating Material N/A N/A N/A
Assembly Mold Compound Type ELER-8-500C ELER-8-500C ELER-8-500C
Assembly Glass Transistion Temp (Tg) 120~150°C 120~150°C 120~150°C
Assembly Green Compound (Yes/No) Yes Yes Yes
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin
Assembly Lead-Free (Yes/No) Yes Yes Yes
Assembly Assembly Site/ Location Eris/Taiwan Eris/Taiwan Eris/Taiwan
Assembly Test Site/ Location Eris/Taiwan Eris/Taiwan Eris/Taiwan
Product Max Junction Temp 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) 35C/wW 35C/W 35C/W
Product Max Thermal resistance Junc (amibent) 85°C/W 85°C/W 85°C/W.
Product DataSheet DS44677/ DS43501 DS44677/ DS43501 DS44677/ DS43501
Product Qual Plan Number 24011704 24011704 24011704
Reliability and Characterization Testing
#in Accepton #
2:31 Test Test Conditions Duration / Limits SarFr?:Iee dS/ize # of Lots X =Test Needed P::l;;t:" X =Test Needed P';:‘;;:s“ X =Test Needed P':::l;;:s"
(E) per Lot
Bake 125C 24 Hrs X Pass X Pass X Pass
SMD only,
Soak 85C, 85% RH 168Hrs for Test # X Pass X Pass X Pass
Al | MSL1 Pre-conditioning 3 cycles (firstly do device 2x reflow then A2, A3, Ad, 3 Assembly lots
IR reflow 260C SMT to coupon board to account for 3x A5 & C8 X Pass X Pass X Pass
total)
AZalt H3TRB-1x Ta=852C, 85% RH, with 80% Maximum Reverse Bias or up to a ;gz ::: g;;; 3 wafer lots i :ZZ i :ZZ i E::
maximum of 100V or limit of chamber. JESD22A-101
1000 Hrs 0/77 X Pass X Pass X Pass
A3(NY) uHAST Ta=1309C/85%RH/33.3 pfia, 96Hrs for release, 168, 240 Hrs for 96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass
information; PER JESD22-A118
168 Cycles 0/77 X Pass X Pass X Pass
A4 T 1% Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass X Pass X Pass
1000 Cycles 0/77 X Pass X Pass X Pass
2520 Cycles 0/77 X Pass X Pass X Pass
A5 10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass X Pass X Pass
15000 Cycles 0/77 X Pass X Pass X Pass
Ta=150°C or Max Tj, Max DC Reverse Voltage PER MIL-STD-750-1. 168 Hrs 0/77 3 wafer lots X Pass X Pass X Pass
B1 HTRB-1x Decap are wire pull 5 parts for Bipolar and Schottky devices usilizing 500 Hrs 0/77 X Pass X Pass X Pass
dissimilar metal bonding systems. 1000 Hrs 0/77 X Pass X Pass X Pass
Cl DPA AEC Q101-004 SEC. 4 Post H3TRB or HAST and TC 0/2 1 Assembly lot X Pass
Cc2 chzckage‘ Physical JESD22-B100 Package Outline 0/30; 1 Assembly lot; X Pass X Pass X Pass
Dimemsions (PD)
c5 Die Shear (DS) MIL-STD-750 (2017) (Not required for soft solder die attach) Cpk>1.67 0/5 1 Assembly lot; X Pass X Pass X Pass
C8 (NY) RESISTANCE TO SOLDER Surface Mount Devices only: Reflow Soldering - 3 Reflow cycles / PER SPEC 0/77 3 Assembly Lots X Pass X Pass X Pass
HEAT (RSH) Per IPC/JEDEC J-STD-020
Surface Mount Devices only: One Reflow cycle; followed by cooldown;
RESISTANCE TO SOLDER | then Hand Soldering: Condition B, Immersion in molten solder 2600C 1 Reflow cycle + 1 Hand Soldering cycle /
C8 (NY) . 0/5 3 Assembly Lots X Pass X Pass X Pass
HEAT (RSH) for 10 seconds (no preheat), no degradation of PER SPEC
electrical or mechanical parameters.
c9 THERMAIETR:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; X Pass X Pass X Pass
C10 Solderability (SD) J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10; 1 Assembly lot; X Pass X Pass X Pass
All qualification parts submitted for
EO |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X Pass X Pass X Pass
E2 (NY) PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC accross data Operating Range, Per Data Sheet (AC, DC) 0/50 3 wafer lots X Pass X Pass X Pass
VERIFICATION (PV) sheet temperature range
E3 ESDH HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot, X Pass 5kV X Pass 4kV X Pass 4kV
E4 ESDC CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot, X Pass 1kV X Pass 1kV X Pass 1kV
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/50 3 wafer lots X Pass X Pass X Pass
Summary:

Submitted By/Date:
Approved By/Date:

Yuan Dai, 07/05/2024
Daniel Li 7/15/2024






Certificate of Design, Construction & Qualification

Description: Qualification of Part Number MRS30M-55 & RTT10KL-55

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Qual Device 6
(NY)-1st (NY)-2nd (NY)-3rd (NY)-1st (NY)-2nd (NY)-3rd
Product Part Number MRS30M-55 MRS30M-55 MRS30M-55 RTT10KL-55 RTT10KL-55 RTT10KL-55
Assembly Package Type MSBL MSBL MSBL TTL TTL TTL
Wafer Die Name(s) RANDO80OBM7S R4ANDO80BM7S R4ANDO80BM7S R4AND100BS6V R4ND100BS6V R4AND100BS6V
Wafer Die Size (W/L/Thickness) - After Saw 80 mil 80 mil 80 mil 100 mil 100 mil 100 mil
Wafer Die Process / Technology RGPP RGPP RGPP RGPP RGPP RGPP
Wafer Wafer FAB Site/ Location WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi WX1 FAB / Wuxi
Wafer Wafer Diameter 4 inch 4 inch 4 inch 4 inch 4 inch 4 inch
Wafer No of masks Steps 3 3 3 3 3 3
Wafer Front Metal Type Ni Ni Ni Ni Ni Ni
Wafer Front Metal Layer Number/ Thickness 1/1~6 uinch 1/1~6 uinch 1/1~6 uinch 1/1~6 uinch 1/1~6 uinch 1/1~6 uinch
Wafer Front Solderable or Plated Metal Type / Thickness Ni / 1~6uinch Ni / 1~6uinch Ni / 1~6uinch Ni / 1~6uinch Ni / 1~6uinch Ni / 1~6uinch
Wafer Back Metal Type (All Layers) Ni Ni Ni Ni Ni Ni
Wafer Back Metal Thickness (All Layers) 1~6 uinch 1~6 uinch 1~6 uinch 1~6 uinch 1~6 uinch 1~6 uinch
Wafer Die Conformal Coating (Passivation) Material Glass Glass Glass Glass Glass Glass
Wafer Die Conformal Coating (Passivation) Thickness Range 5~25um 5~25um 5~25um 5~25um 5~25um 5~25um
Assembly Die quantity per package (e.g. single or dual dies) 4 4 4 4 4 4
Assembly Die Attach Method (DB Epoxy/Solder Type) solder Paste solder Paste solder Paste Solder Solder Solder
Assembly Die Attach Material/ Supplier Pb92.55n5Ag2.)5/Yongan(77<§ Pb92.55n5Ag2.)5/Yongan(ﬂ<§ Pb92.55n5Ag2.)5/Yongan(ﬂ‘<§ Pb92.55n5Ag2).5/Yongan(ﬁ<§ Pb92.55n5Ag2).5/Yongan(ﬂ<§ Pb92.55n5Ag2).5/Yongan(ﬂ‘<§
Assembly Bond Wire/Clip Bond Material Copper Copper Copper Copper Copper Copper
Assembly Bond Wire Diameter NA NA NA NA NA NA
Assembly Bond Type (at Die) Solder Join Solder Join Solder Join Solder Join Solder Join Solder Join
Assembly Bond Type (at LF) Solder Join Solder Join Solder Join Solder Join Solder Join Solder Join
Assembly No. of bond over active area 1 per die, 4 per package 1 per die, 4 per package 1 per die, 4 per package 1 per die, 4 per package 1 per die, 4 per package 1 per die, 4 per package
Assembly Leadframe Type M2 M2 M2 NTT NTT NTT
Assembly Leadframe Material KFC KFC KFC KFC KFC KFC
Assembly Die Pad Plating Material NA NA NA NA NA NA
Assembly Mold Compound Type GR360 GR360 GR360 TH-G700 TH-G700 TH-G700
Assembly Glass Transistion Temp (Tg) 155°C 155°C 155°C 150°C 150°C 150°C
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location WuXi2 WuXi2 WuXi2 WuXi2 WuXi2 WuXi2
Assembly Test Site/ Location WuXi2 WuXi2 WuXi2 WuXi2 WuXi2 WuXi2
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) 2T/W 2T/W 2T/W 3 C/W 3 C/W 3 C/W
Product Max Thermal resistance Junc (amibent) 25°C/W 25C/W 25°C/W. 50C/wW 50C/wW 50°C/wW
Product DataSheet DS45866 DS45866 DS45866 DS45920 DS45920 DS45920
Product Qual Plan Number 24012205 24012205 24012205 24012205 24012205 24012205
Reliability and Characterization Testing
#in Accept on #
2:3; Test Test Conditions Duration / Limits Sa:::)ll:ds/ize # of Lots X =Test Needed P::}III:H X =Test Needed P';::;"I:t:" X =Test Needed P':::;"I:t:" X = QBS Test Completed P':::;‘;t:" X = QBS Test Completed P':::;‘;t:" X = QBS Test Completed P:::;;?“
(E) per Lot
Bake 125C 24 Hrs SMD only X Pass X Pass X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs for Test#, X Pass X Pass X Pass X Pass X Pass X Pass
Al [ MSL1 Pre-conditioning 3 cycles (firstly do device 2x reflow then A2 A3 Ad 3 Assembly lots
IR reflow 260C SMT to coupon board to account for 3x A’S &’C8 ’ X Pass X Pass X Pass X Pass X Pass X Pass
total)
A2alt H3TRB-1x Ta=852C, 85% RH, with 80% Maximum Reverse Bias or up to a maximum ;gz ::Z g;;; 3 wafer lots i gzzz i :zz i :zz i E:: i E:zz i ::zz
of 100V or limit of chamber. JESD22A-101
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
- 0, H
A3(NY) UHAST Ta—1309C/85AR:\/}(_:,)E:S;:Z;S;il;rjsEfsolgzr:I_ialsleé168, 240 Hrs for 96 Hrs 0/77 3 Assembly lots X Pass X Pass X Pass X Pass X Pass X Pass
168 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
Ad TCTMW 1y 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
1000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
2520 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
A5 10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
Ta=150°C or Max Tj, Max DC Reverse Voltage PER MIL-STD-750-1. 168 Hrs 0/77 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
B1 HTRB-1x Decap are wire pull 5 parts for Bipolar and Schottky devices usilizing 500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
dissimilar metal bonding systems. 1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
Cl DPA AEC Q101-004 SEC. 4 Post H3TRB or HAST and TC 0/2 1 Assembly lot X Pass X Pass
Cc2 Pjackage- Physical JESD22-B100 Package Outline 0/30; 1 Assembly lot; X Pass X Pass X Pass X Pass X Pass X Pass
Dimemsions (PD)
C8 (NY) RESISTANCE TO SOLDER Surface Mount Devices only: Reflow Soldering - 3 Reflow cycles / PER SPEC 0/77 3 Assembly Lots X Pass X Pass X Pass X Pass X Pass X Pass
HEAT (RSH) Per IPC/JEDEC J-STD-020
Surface Mount Devices only: One Reflow cycle; followed by cooldown;
RESISTANCE TO SOLDER | then Hand Soldering: Condition B, Immersion in molten solder 2600C 1 Reflow cycle + 1 Hand Soldering cycle /
C8 (NY) HEAT (RSH) for 10 seconds (no preheat), no degradation of PER SPEC 0/5 3 Assembly Lots X Pass X Pass X Pass X Pass X Pass X Pass
electrical or mechanical parameters.
Cc9 THERMAL(?:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; X Pass X Pass X Pass X Pass X Pass X Pass
C10 Solderability (SD) J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10; 1 Assembly lot; Pass Pass Pass Pass Pass Pass
All qualification parts submitted for
EO |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X Pass X Pass X Pass X Pass X Pass X Pass
E2 (NY) PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC accross data sheet Operating Range, Per Data Sheet (AC, DC) 0/50 3 wafer lots X Pass X Pass X Pass X Pass X Pass X Pass
VERIFICATION (PV) temperature range
E3 ESDH HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot, X Pass 4kV X Pass 4kV X Pass 4kV X Pass 4kV X Pass 4kV X Pass 4kV
E4 ESDC CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot, X Pass 1.5kV X Pass 1.5kV X Pass 1.5kV X Pass 1.5kV X Pass 1.5kV X Pass 1.5kV
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
Summary:

Submitted By/Date:
Approved By/Date:

Yuan Dai, 07/01/2024
Daniel Li 7/15/2024






Certificate of Design, Construction & Qualification

Description: Qualification of Part Number(s) xxx

QBS to QBS to QBS to QBS to
QBS Source device 3 ES3D HF QBS Source deivce 4 QBS Source device 8 MURS460C- QBS Source device 9 Phase1QV1 Phase1QV2 Phase1QV3 Phase1 QV4 Phase1QV5 Phase2 QV1 Phase2 QV2 Phase2QV3 Phase3 QV1
- STPF2020CT 67 LTTH806EFW-67
Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 QBS Source device 1 QBS Source device 2 QBS Source device 3 QBS Source device 4 QBS Source device 5 QBS Source device 6 QBS Source device 7 QBS Source device 8 QBS Source device 9
Product Part Number ES3C-13-F-73 STPS2020 MUR460-T LTTH806RFW_NC-67 FES1DEQ-7 FES2DEQ-7 ES3D_HF STPF2020CT MURS320-13-F MURS160Q-13-F STPF2060CTSW MURS460C-67 LTTH806EFW-67
Assembly Package Type SMC ITO-220AB DO-201AD ITO-220AC DO-219AA DO-219AA SMC 1TO-220AB SMC SMB ITO-220AB SMC ITO-220AC
’ KP6SFW120- KP6SFW75-600V_MUR465- KP6SFW105- KP6SFW120- KP6SFW100-
Wafer Die Name(s) KP6SFW70-200V_ES3DS 200V STPR2020CTDW L 600V LTTHBO6RW KP6SFW45-200V_AES1DS KP6SFW60-200V_AES2DS KP6SFW70-200V_ES3DS 200V_STPR2020CTD KP6SFW84-200V_MURS320 KP6SFW52-600V_AMURS160-LI 600V_STPR2060CTW KP6SFW75-600V_MUR465-LI KP6SFW105-600V_LTTH806RW
Wafer Die Size (W/L/Thickness) - After Saw 68mil/68mil/265um 118mil/118mil/265um 73mil/73mil/290um 103mil/103mil/300um 43mil/43mil/265um 58mil/58mil/265um 68mil/68mil/265um 118mil/118mil/265um 82mil/82mil/280um 50mil/50mil/280um 98mil/98mil/290um 73mil/73mil/290um 103mil/103mil/300um
Wafer Die Process / Technology SFGPP FRED FRED SFGPP FRED FRED FRED FRED FRED FRED FRED FRED FRED
Wafer Wafer FAB Site/ Location DKL Fab/Keelung, Taiwan KLFAB / Keelung KLFAB / Keelung DKL Fab/Keelung, Taiwan KLFAB / Keelung KLFAB / Keelung KLFAB / Keelung KLFAB / Keelung KLFAB / Keelung KLFAB / Keelung KLFAB / Keelung KLFAB / Keelung KLFAB / Keelung
Wafer Wafer Diameter 6inch 6inch 6inch 150 mm 6inch 6inch 6inch 6inch 6inch 6inch 6inch 6inch 6inch
Wafer No of masks Steps 3 3 5 4 3 3 3 3 5 3 5 5 4
Wafer Front Metal Type Al/Ti/Ni/Ag Al/Ti/Ni/Ag Al/Ti/Ni/Ag Al/Ti/Ni/Ag Al/Ti/Ni/Ag Al/Ti/Ni/Ag Al/Ti/Ni/Ag Al/Ti/Ni/Ag Ni/Au Ni/Au Al/Ti/Ni/Ag Al/Ti/Ni/Ag Al
Wafer Front Metal Layer Number/ Thickness 4/2.5+0.25um 4/ 2.5um 4/ 2.5um 1/5.0+0.5um 4/2.5um 4/2.5um 4/2.5um 4/2.5um 2/45+25u-inch 2/45+25u-inch 1/5um 4/2.5um 1/5um +10%
Wafer Front Solderable or Plated Metal Type / Thickness 2.5+ 0.25 um Al, 1/ 5um * 10% Al, 1/ 5um + 10% 5.0+ 0.5 um Al,1/5um=*10% Al,1/5um*10% Al,1/5um*10% Al,1/5um+10% 45+25u-inch 45+25u-inch Al,1/5um+*10% Al,1/5um+10% Al,1/5um+10%
Wafer Back Metal Type (All Layers) Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag
Wafer Back Metal Thickness (All Layers) 2.4 +0.24 um 4/2.5um 2.4um 2.4 +0.24 um 2.4um 2.4um 2.4um 4/2.5um 45+25u-inch 2.4um 4/2.5um 2.4um 4/2.5um
Wafer Die Conformal Coating (Passivation) Material Glass Glass Glass Glass Glass Glass Glass Glass Glass Glass Glass Glass Glass
Wafer Die Conformal Coating (Passivation) Thickness Range 10~25um 10~25um 10~25um 10~25um 10~25um 10~25um 10~25um 10~25um 10~25um 10~25um 10~25um 10~25um 10~25um
Assembly Die quantity per package (e.g. single or dual dies) One single Dual die One single single Onesingle Onesingle Onesingle Dual die Onesingle Onesingle Dual die Onesingle single
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder Solder wire Solder type solder Solder Solder Solder solder Solder Solder Solder Solder solder
Assembly Die Attach Material/ Supplier Pb92.5Sn5Ag2.5 Pb92.5Sn5Ag2.5 Pb92.5Sn5Ag2.5/Bondtron Pb95.5Sn2Ag2.5/HERAEUS Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb92.55n5Ag2.5 Pb95.55n2Ag2.5/HERAEUS
Assembly Bond Wire/Clip Bond Material Clip Bond Al N/A Al Clip Bond Clip Bond Clip Bond Clip Bond Clip Bond Clip Bond Al Clip Bond Al
Assembly Bond Wire Diameter Clip Bond 15mil N/A 15mil Clip Bond Clip Bond Clip Bond Clip Bond Clip Bond Clip Bond 15mil Clip Bond 15mil
Assembly Bond Type (at Die) Solder Wire Bond Solder Wire Bond Solder Solder Solder Solder Join Solder Solder Wire Bond Solder Wire Bond
Assembly Bond Type (at LF) Solder Solder Join Solder Solder Join Solder Solder Solder Solder Join Solder Solder Solder Join Solder Solder Join
Assembly No. of bond over active area 1 1 1 clip 1 1 1 1 1 1 1 1 1 1
Assembly Leadframe Type SMC ITO-220AB APD ITO-220AC DO-219AA DO-219AA SMC 1TO-220-2L SMC SMB SMC SMC 1TO-220AC
Assembly Leadframe Material L C19210 Cu C19210 C19210 C19210 C19210 C19210 C19210 C19210 C19210 C19210 C19210
Assembly Die Pad Plating Material N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Assembly Mold Compound Type EK3600GH EME-E125 EK1700G EME-E125 GR360 GR360 EK3600GH EMC-1200D EK3600GH EME-G630AY EK1700GSR EK1700GSR EME-E125
Assembly Glass Transistion Temp (Tg) 128°C 165°C 155 C 165°C 170 °C 170 °C 128°C 167°C 128°C 130°C 165°C 140°C 165°C
Assembly Green Compound (Yes/No) Yes No Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Bright Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SSEC WX2 AM/Anhui WX2 SSEC SSEC SSEC WX2 SSEC SSEC WX2 SSEC WX2
Assembly Test Site/ Location SSEC WX2 AM/Anhui WX2 SSEC SSEC SSEC WX2 SSEC SSEC WX2 SSEC WX2
Product Max Junction Temp 150 °C 150 °C 150 °C 175°C 150 150 150 150 175 175 150 150 175°C
Product Max Thermal resistance Junc (case) N/A 3°C/IW 8°C/W 5°C/IW 25 25 NA 2 11 11 4 7 5°C/W
Product Max Thermal resistance Junc (amibent) 50°C/W NA 30°C/W. 16°C/W 90 70 50 NA NA NA NA 40 16°C/W
Product DataSheet DS14003 DS43761 DS43965 D44189 DS42654 DS42655 DS43978 DS44268 DS44810 D42647 DS44990 DS44087 DS44098
Product Qual Plan Number 24013001 24013001 23071201 24013001 21120706 21120706 21120706 21120706 21120706 21120706 21120706 21120706 23022004
Reliability and Characterization Testing
Accept on #
IQTO?E(E) Test Test Conditions Duration / Limits Sa::::e dS/ize # of Lots X =Test Needed PZ‘::‘;:::“ X =Test Needed Pr:es:;x'l:';s“ X =Test Needed P';es:;‘::il X =Test Needed P':es:;‘::t:“ X =QBS Test Completed P':es:t/‘::tasil X = QBS Test Completed P:i:;:ft:il X = QBS Test Completed P:es:‘/‘ll:t:il X = QBS Test Completed PZ‘:;‘;::“ X = QBS Test Completed P:es:l;::“ X = QBS Test Completed PRaes:;x'l:';s“ X = QBS Test Completed P';es:l;::“ X =QBS Test Completed P';es:;‘::t:“ X = QBS Test Completed P':e:;::t:“
per Lot
Bake 125C 24 Hrs SMD only QBS to QBS Source de?vce 4] Pass QBS to QBS Source dev?ce 8 Pass X Pass X Pass X Pass X Pass X Pass X Pass
MSL1 Pre- Soak 85C, 85% RH 168Hrs for Test#’ QBS to QBS Source deivce 4] Pass QBS to QBS Source device 8 Pass X Pass X Pass X Pass X Pass X Pass X Pass
Al conditioning 3 cycles (First cycle can be A2 A3 A4 3 Assembly lots
IR reflow 260C done at PCB moundting process A,S &ICS ! QBS to QBS Source deiwce 4| Pass |QBS to QBS Source device 8| Pass X Pass X Pass X Pass X Pass X Pass X Pass
before Pre-conditioning)
A2alt Ta=859C, 85% RH, with 80% Maximum Reverse Bias or 168 Hrs 0/77 QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4] Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9] PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
(PC) H3TRB-1x up to a maximum of 100V or limit of chamber. 500 Hrs 0/77 3 wafer lots QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4] Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9] PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
JESD22A-101 1000 Hrs 0/77 QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4] Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9] PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
168 Cycles 0/77 QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4] Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
TCt M 1% Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots QBS to QBS Source device 3 Pass [QBS to QBS Source deiwce 4] Pass [QBS to QBS Source device 8 Pass |QBS to QBS Source device 9 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
A4 (PC) 1000 Cycles 0/77 QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4] Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
TC -1x Ta=-55C to 175C Per Datasheet Max Tj , PER JESD22A- 200 Cycles 0/77 3 Assembly lots QBS to QBS Source device 9 PASS X PASS
104 400 Cycles 0/77 QBS to QBS Source device 9] PASS X PASS
2520 Cycles 0/77 QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4] Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9] PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
A5 (PC) 10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4] Pass [QBS to QBS Source device 8 Pass |OBS to QBS Source device 9| PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
15000 Cycles 0/77 QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4] Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9] PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
Ta=150°C or Max Tj, Max DC Reverse Voltage PER MIL- 168 Hrs 0/77 3 wafer lot QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4 Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9] PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
; : wafer lots
B1 HTRB-1x SZDJSO_L De.cap arewire pu.” 5 pa rts for Blpc’lar.and 500 Hrs 0/77 QBS to QBS Source device 3 Pass [QBS to QBS Source deivwce 4 Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9| PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
chottky devices usilizing dissimilar metal bonding
systems. 1000 Hrs 0/77 QBS to QBS Source device 3| Pass [QOBS to QBS Source deivwce 4 Pass |QBS to QOBS Source device 8| Pass |QBS to QBS Source device 9| PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
C8 (PC) RESIST:EN;TE(L(SJ:)OLDER JEsp22 Al (SMEZ;?;iSSiirJ:L(gZGOC @103), after PER SPEC 0/30 1 Assembly lot QBS to QBS Source device 3| Pass |QBS to QBS Source deivce 4| Pass |QBS to QBS Source device 8| Pass |QBS to QBS Source device 9| Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
THERMAL RESISTANCE . . X .
c9 (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4| Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9] PASS X Pass X Pass X Pass X Pass X Pass X Pass X Pass X PASS
E2 VES?F@KIZEI(CPV) Testall s:gfofstgzap;E;t?e;hpe;talttlrceu;j;:2:(: &DC Operatslaies?:gebz;r Pata 0/25 3 wafer lots QBS to QBS Source device 3 Pass [QBS to QBS Source deivce 4 Pass QBS to QBS Source device 8 Pass QBS to QBS Source device 9| 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 0/50 3 wafer lots OBS to OBS Source device 3 Pass [OBS to OBS Source deivce 4 Pass OBS to OBS Source device 8 Pass OBS to OBS Source device 9 Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Summary:
Approved By/Date: CW Lin, 4/30/2024






Certificate of Design, Construction & Qualification

Description: Qualification of Part Number(s) xxx

Phase 1 Phase 1 Phase 1 Phase 1 Phase 2
Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5
Product Part Number FRSIMD HF RS2MA-67 MSB30TM RTT10KL OAP RS5KP5M-13
Assembly Package Type DO-221AC(F3D) SMA MSBL TTL PowerDi5
Wafer Die Name(s) R4NDO048BS7S R4NDO70BS7S R4NDO80BM7S R4ND100BS6V R4ANW120BS7S XST
Wafer Die Size (W/L/Thickness) - After Saw 4gmil 70mil 2.03%2.03 % 0.24 mm 100 mil 120 mil
(80 * 80 * 9.5 mil)
Wafer Die Process / Technology RGPP RGPP RGPP RGPP RGPP
Wafer Wafer FAB Site/ Location W X1 FAB / Wuxi W X1 FAB / Wuxi WX 1 FAB / Wuxi W X1 FAB / Wuxi2 WX1 FAB / Wuxi
Wafer Wafer Diameter 4 inch 4 inch 4 inch 4 inch 4 inch
Wafer No of masks Steps 3 3 3 3 3
Wafer Front Metal Type Ni Ni Ni Ni Ni
Wafer Front Metal Layer Number/ Thickness 1/ 10~50 uinch 1/ 10~50 uinch 1/ 10~50 uinch 1/ 10~50 uinch 1/ 10~50 uinch
Wafer Front Solderable or Plated Metal Type / Thickness Ni / 10~50uinch Ni / 10~50uinch Ni / 10~50uinch Ni / 10~50uinch Ni / 10~50uinch
Wafer Back Metal Type (All Layers) Ni Ni Ni Ni Ni
Wafer Back Metal Thickness (All Layers) 10~50 uinch 10~50 uinch 10~50 uinch 10~50 uinch 10~60 uinch
Wafer Die Conformal Coating (Passivation) Material Glass Glass Glass Glass Glass
Wafer Die Conformal Coating (Passivation) Thickness Range 5~25um 5~25um 5~25um 5~25um 5~25um
Assembly Die quantity per package (e.g. single or dual dies) single single 4 4 single
Assembly Die Attach Method (DB Epoxy/Solder Type) Solder type Solder type Solder Solder Solder
. ) ) Pb92.5Sn5Ag2.5/Yongan(zk Pb92.5Sn5Ag2.5/Yongan(7k NC-SMQ51SC
Assembly Die Attach Material/ Supplier Pb92.5Sn5Ag2.5/Heraeus Pb92.5Sn5Ag2.5/Heraeus %) 22 (Pb92.5/Sn5/A2.5)
Assembly Bond Wire/Clip Bond Material C19210 C19210 KFC Copper Clip
Assembly Bond Wire Diameter N/A N/A N/A NA N/A
Assembly Bond Type (at Die) Solder Solder Solder Solder Join Solder
Assembly Bond Type (at LF) Solder Solder Solder Solder Join Solder
Assembly No. of bond over active area 1 clip 1 clip 1 time per die, 4 total 1 per die, 4 per package 1
Assembly Leadframe Type F3-D SMA MSBL NTT PowerDi5 F type
Assembly Leadframe Material C19210 C19210 KFC KFC CDA194HH
Assembly Die Pad Plating Material N/A N/A N/A NA N/A
Assembly Mold Compound Type GR360 EK1700GS GR360A-ST TH-G700 EME-G700LA
Assembly Glass Transistion Temp (Tg) 170 °C 155 C 167°C 150°C 125°C
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes
Assembly Terminal Finish (Plating) Material Pure tin Pure tin Matte Tin Matte Tin Tin
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location SSEC / Shanghai SSEC / Shanghai WX 2/ Wuxi WuXi2 SKE/Shanghai
Assembly Test Site/ Location SSEC / Shanghai SSEC / Shanghai WX 2/ Wuxi WuXi2 DSH/Shanghai
Product Max Junction Temp 150°C 150°C 150°C 150°C 150C
Product Max Thermal resistance Junc (case) 15°C/W N/A 2°C/W 8CIW 9.5°C/W
Product Max Thermal resistance Junc (amibent) 90°C/W N/A 10°C/W 50°C/W 72.7°C/IW
Product DataSheet DS44027 DS44168 DS44741 DS45920 DS44795
Product Qual Plan Number 24031403 24031403 24031403 24031403 24031403
Reliability and Characterization Testing
Accept on #
gllnoﬁgl Test Test Conditions Duration / Limits Sa:::I:dS{ize # of Lots X = Test Needed PRaZSSl;llz;S” X = Test Needed PF;E?IJIIZ:I X = Test Needed Pzzssl;'lzt:” X = QBS Test Completed pRaszl/J::;s” X = Test Needed PRazzl/JlI:t:il
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
Soak 85C, 85% RH 168Hrs for Test # X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Al MSL1 Pre-conditioning 3 cycles (First cycle can be done A2, A3 Ad 3 Assembly lots
IR reflow 260C at PCB moundting process before A,S &,cs ’ X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Pre-conditioning)
Coto o . o ) : 168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
/?izl)t H3TRB-1x IZ;S;_;igmsu/;R;’ 1":)':)3 i?ﬁm'\?ta(::::;niz.ej;:; ;i:;;f 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
1000 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
A(‘izl)t PCT/AC Ta=121°C 15PS|GA11000;A’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
168 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed PAss
A4 (PC) TCt 1 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
1000 Cycles 0/77 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
A5 (PC) 10L-1x 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
15000 Cycles 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Ta=150°C or Max Tj, Max DC Reverse Voltage PER MIL- 168 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
STD-750-1. Decap are wire pull 5 parts for Bipolar and 3 wafer lots
B1 HTRB-1x . J Lo ) 500 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Schottky devices usilizing dissimilar metal bonding
systems. 1000 Hrs 0/77 X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
Cl DPA AEC Q101-004 SEC. 4 Post H3TRB or HAST and TC 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
c5 Die Shear (DS) MIL-STD-750 (2017) (N:ttt;ig;"rEd for soft solder die Cpk>1.67 0/5 1 Assembly lot; solder die attach Pass solder die attach Pass solder die attach Pass solder die attach Pass
c9 THERMAIETRRE)SBTANCE 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
EO  |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC ATTGHaITe 'UL‘:f:z SUDmCEa Tor X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass X = Test Needed Pass
E2 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
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
E3 ESDH 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 4kV X = Test Needed Pass 8KV
E4 ESDC 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 1.5kV| X = Test Needed Pass 1KV
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
Summary:

Approved By/Date:

CW Lin, 7/22/2024






Certificate of Design, Construction & Qualification

Description: To qualify Zener BZT52HCxxxWF-7 with Phenitec 1st Fab wafers at SAT

Category Qual Device 1 (Key) Qual Device 2 Qual Device 3 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3
Product Part Number BZT52HC2V4AWF-7 BZT52HC15WF-7 BZT52HC43WF-7 BZT52HC2V4WFQ-7 BZT52HC15WFQ-7 BZT52HC43WFQ-7
Assembly Package Type SOD-123F SOD-123F SOD-123F SOD-123F SOD-123F SOD-123F
Wafer Die Name(s) MAEN2V4JT MAEN15VJ MAEN43V) MAEN2V4JT MAEN15VJ) MAEN43V)
Wafer Die Size (W/L/Thickness) - After Saw 0.35*%0.35*0.200mm 0.35*0.35*0.200mm 0.41*0.41*0.200mm 0.35*0.35*0.200mm 0.35*%0.35*0.200mm 0.41*0.41*0.200mm
Wafer Die Process / Technology Zener Zener Zener Zener Zener Zener
Wafer Wafer FAB Site/ Location Phenitec / Okayama Phenitec / Okayama Phenitec / Okayama Phenitec / Okayama Phenitec / Okayama Phenitec / Okayama
Wafer Wafer Diameter 6 inch 6 inch 6 inch 6 inch 6 inch 6 inch
Wafer No of masks Steps 5 4 4 5 4 4
Wafer Front Metal Type TiAl-AlSiCu AlSiCu AlSiCu TiAl-AlSiCu AlSiCu AlSiCu
Wafer Front Metal Layer Number/ Thickness Ti-Al=0.13-0.37/AlSiCu(3.0um) 3.5 um 3.5 um Ti-Al=0.13-0.37/AlSiCu(3.0um) 3.5 um 3.5 um
Wafer Front Solderable or Plated Metal Type / Thickness N/A N/A N/A N/A N/A N/A
Wafer Back Metal Type (All Layers) AuAs-Au AuAs-Au AuAs-Au AuAs-Au AuAs-Au AuAs-Au
Wafer Back Metal Thickness (All Layers) 0.9um 0.9um 0.9um 0.9um 0.9um 0.9um
Wafer Die Conformal Coating (Passivation) Material NSG PSG + NSG PSG + NSG NSG PSG + NSG PSG + NSG
Wafer Die Conformal Coating (Passivation) Thickness Range 3000A 10000A 10000A 3000A 10000A 10000A
Assembly Die quantity per package (e.g. single or dual dies) single single single single single single
Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC
Assembly Die Attach Material/ Supplier N/A N/A N/A N/A N/A N/A
Assembly Bond Wire/Clip Bond Material Au Au Au Au Au Au
Assembly Bond Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil
Assembly Bond Type (at Die) ball ball ball ball ball ball
Assembly Bond Type (at LF) wedge wedge wedge wedge wedge wedge
Assembly No. of bond over active area 1 1 1 1 1 1
Assembly Leadframe Type SOD-123F D SOD-123F D SOD-123F D SOD-123F D SOD-123F D SOD-123F D
Assembly Leadframe Material Cul94 Cul94 Cul94 Cul94 Cul94 Cul94
Assembly Die Pad Plating Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Mold Compound Type EME-G700LA EME-G700LA EME-G700LA EME-G700LA EME-G700LA EME-G700LA
Assembly Glass Transistion Temp (Tg) 125°C 125°C 125°C 125°C 125°C 125°C
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes
Assembly Terminal Finish (Plating) Material Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin Matte Tin
Assembly Lead-Free (Yes/No) YES YES YES YES YES YES
Assembly Assembly Site/ Location SAT / Shanghai SAT / Shanghai SAT / Shanghai SAT / Shanghai SAT / Shanghai SAT / Shanghai
Assembly Test Site/ Location SAT / Shanghai SAT / Shanghai SAT / Shanghai SAT / Shanghai SAT / Shanghai SAT / Shanghai
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) N/A N/A N/A N/A N/A N/A
Product Max Thermal resistance Junc (amibent) 330°C/W 330°C/W 330°C/W 330°C/W 330°C/W 330°C/W
Product DataSheet DS36891 DS36891 DS36891 DS41143 DS41143 DS41143
Product Q_ual Plan Number 24060901 24060901 24060901 22060604 20072401 22060604
Reliability and Characterization Testing
) Accept on #I
#in AEC N
. ) L. Failed/ Results Results Results Results Results Results
Q101 Test Test Conditions Duration / Limits # of Lots X = Test Needed ) X = Test Needed ) X = Test Needed ) X = Test Needed ) X = Test Needed ) X = Test Needed )
£) Sample Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
( Size per Lot
Bake 125C 24 Hrs same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Soak 85C, 85% RH 168Hrs SMD only, same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
MSL1 Pre- . for Test #
Al ditionin 3 cycles (First cycle can be done A2 A3 A4 3 Assembly lots
condt & IR reflow 260C at PCB moundting process A’5 &’CS ! same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
before Pre-conditioning)
Ta=130C, 85%RH, 33.3 psia, 80% Bias or up to a
A2 (PC) HAST-1x voltage above which arcing in the chamber will likely 96 Hrs 0/77 3 wafer lots same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
occur (typically 42V).; PER JESD22-A110
/?iacl)t PCT/AC Ta=121°C 15PSIG A110002%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
168 Cycles 0/77 same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
A4 (PC) Tt 1y Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
1000 Cycles 0/77 same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
2520 Cycles 0/77 same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
A5 (PC) 10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
15000 Cycles 0/77 same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Steady State MIL-STD-750-1, M1038 Condition B (Zeners), at rated 168 Hrs 0/77 same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Blb Operational (Zeners 1Z max, TA to rated TJ, TEST before 500 Hrs 0/77 3 wafer lots same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Only)-1x and after SSOP as a minimum. 1000 Hrs 0/77 same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Cl DPA AEC Q101-004 SEC. 4 Post H3TRB or HAST and TC 0/2 1 Assembly lot same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
c2 ;?r;kean%:z::?:;; JESD22-B100 Package Outline 0/30; 1 Assembly lot; same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Cc3 :t\:'lgre;:t:r}?/vlu;; MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.67 0/ min of 5 1 Assembly lot; same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Wire Bond Shear . . . .
C4 Strength (WBS) AEC-Q101-003 Cpk=1.67 0/ min of 5 1 Assembly lot; same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
c5 Die Shear (DS) MIL-STD-750 (2017) (N:ttt:cegrlred for soft solder die Cpk=1.67 0/5 1 Assembly lot; same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
C8 (PC) RESISTANCE TO JESD22 A-111 (SMD), B—1064(.PTl-I) (260C @105), after PER SPEC 0/30 1 Assembly lot same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
SOLDER HEAT (RSH) Pre-conditioning
c9 THERMAIEFRE)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot; same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Cc10 Solderability (SD) J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10; 1 Assembly lot; same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
All qualification parts submitted for . . .
EO EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
E2 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Operating Range, Per Data 0/25 3 wafer lots same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
VERIFICATION (PV) accross data sheet temperature range Sheet (AC, DC)
E3 ESDH HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot, same as QBS Source Device 1 same as QBS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
E4 ESDC CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot, same as Q_BS Source Device 1 same as Q_BS Source Device 2 same as QBS Source Device 3 X pass X pass X pass
Summary:
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