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PRODUCT CHANGE NOTICE PCN-2488 REV 1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
October 20, 2020 January 20, 2021 Analog Fab Change, A/T 2488
Site and BOM
TITLE

Fab Porting from Global Foundries to MagnaChip, Assembly Site Transfer, and BOM Change

DESCRIPTION OF CHANGE

As already announced in PCN-2326 Global Foundries in Woodlands, Singapore closed their 0.35um
technology wafer production on December 15, 2018.

In order to assure continuity of supply, Diodes transferred wafer manufacturing to Magnachip
Semiconductor located in Heungdeok-gu, Korea using 0.30um technology.

This PCN is being issued to notify customers that, in order to assure continuity of supply, Diodes will
transfer assembly and test to Greatek Electronics Inc. in Miaoli, Taiwan. Diodes is also changing the
device marking including Diodes logo (see Figure 1).

Full electrical characterization and high reliability testing has been completed on representative part
numbers. Refer to the attached qualification / reliability report (embedded in this file).

IMPACT

Continuity of Supply. No impact to fit and function.

PRODUCTS AFFECTED

Table 1 - Fab Porting (Global Foundry to Magnachip)

Table 2 - Fab Porting (Global Foundry to Magnachip), New A/T Site(UTAC to Greatek) and New
BOM(Copper bond wire)

Table 3 - Fab Porting (Global Foundry to Magnachip) and New BOM (Copper bond wire)

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

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.
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Table 1 - Fab Porting (Global Foundry to Magnachip)

PI49FCT20807HE

PI49FCT20807HEX \ |

Table 2 - Fab Porting (Global Foundry to Magnachip), New A/T Site(UTAC to Greatek) and New BOM (Copper
bond wire)

| PI49FCT32803LEX | PI49FCT3803LEX |

PI49FCT20802LEX

Table 3 - Fab Porting (Global Foundry to Magnachip) and New BOM (Copper bond wire)
PI49FCT20807QE PI49FCT32807QE PI49FCT3805CQE PI49FCT3807QE
PI49FCT20807QEX PI49FCT32807QEX PI49FCT3805CQEX PI49FCT3807QEX
PI49FCT32802LE PI49FCT3805AQE PI49FCT3805QE PIBCV2304WE
PI49FCT32802LEX PI49FCT3805AQEX PI49FCT3805QEX PIBCV2304WEX
PI49FCT32805QE PI49FCT3805BQE PI49FCT3807CQE PIBCV304WE
PI49FCT32805QEX PI49FCT3805BQEX PI49FCT3807CQEX PIBCV304WEX
Figure 1- Marking Change
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Certificate of Design, Construction & Qualifica

Description: Qualification of PI49FCT3805QE

Qual Device 1 Qual Device 2 Qual Device 3 QBS Devices QBS Devices QBS Devices Process QBS Device 1 Package QBS Device 2
PI49FCT3805BQEX, PI4OFCT3805CQEX
PI49FCT3805DQEX, PI49FCT3805QEX
PI49FCT3807BQEX
PI49FCT3807CQEX, PI4SFCT3807DQEX
PI49FCT3807QEX, PI49FCT3805BQE PI49FCT32805QEX
PI49FCT38072CQEX,
PI49FCT3805CQE, PI49FCT3805DQE PI49FCT32807QEX ) ;
1 be
Genera Part Number(s) PI4SFCT3805QE PI4SFCT3805QE PI49FCT3805QF g o T 2&?;20:3%77%? Various Various
PI49FCT3805AQE, PI49FCT3805AQEX PI49FCT32807QE
PI49FCT3807BQE, PI49FCT3807BQE+AM
PI49FCT3807BQE+AMYX, PI49FCT3807CHE
PI49FCT3807CQE, PI49FCT3807DQE
PI49FCT3807QE
Diodes Package ID # Qs0P20 Qs0P20 Qs0P20 Qs0P20 Qs0P20 Qs0P20 Various TSSOP-48
PTC Package Code(Wire) Finish Q20(PdCu) Sn Q20(PdCu) Sn Q20(PdCu) Sn Q20(PdCu) Sn Q20(PdCu) Sn Q20(PdCu) Sn Various A48(PdCu)Sn
Construct Type: Wire Bond, Cu Pillar, CSP. Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond PdCu
MSL Level MSL1 MSL1 MSL-1 MSL-1 MSL-L MSL-1 MSL-L 1
Package Size in mm 8.6mm x3.9mm 8.6mm x3.9mm 8.6mm x3.9mm 8.6mm x3.9mm 8.6mm x3.9mm 8.6mm x3.9mm Various n/a
Die Quantity (eg. Die per package) 1 1 1 1 1 1 1 1
Die Name(1) C38M-ENG C38M-ENG C38M-ENG C38M-ENG C38M-ENG C38M-ENG Various NA
Die Size (W/L/Thickness) 1.00mm x 1.19mm 1.00mm x 1.19mm 1.00mm x 1.19mm 1.00mm x 1.19mm 1.00mm x 1.19mm 1.00mm x 1.19mm Various 0.914 x 2.6924 mm2
Wafer FabyDie Process / Technology MGN 0.30um MGN 0.30um MGN 0.30um MGN 0.30um MGN 0.30um MGN 0.30um MGN4_0.35um NA
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu NA
Wire Bond Material (Au, PdCu, Cu, Al PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8 mil
Wafer/Fab Wafer Fab MGN MGN MGN MGN MGN MGN MGN4 NA
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) NA
Wafer Thickness 725um 725um 725um 725um 725um 725um 725um NA
Top Metal Thickness 2.16um 2.16um 2.16um 2.16um 2.16um 2.16um 4um NA
Back Metal Type (Al Layers) Alumimum Alumimum Alumimum Alumimum Alumimum Alumimum Alumimum NA
M1=0.72um, M1=0.72um, M1=0.72um, M1=0.72um, M1=0.72um, M1=0.72um,
Back Metal Thickness (All Layers) NA
M2=M3=0.7um M2=M3=0.7um M2=M3=0.7um M2=M3=0.7um
Oxide 0.3um +/ 10% Oxide 0.3um +/ 10% Oxide 0.3um +/ 10% Oxide 0.3um +/ 10% Nitride 1.425un] Oxide 0.3um +/ 10% Oxide 0.3um +/ 10%
Die passivation thickness range , ) ) v b 1.725um NA
Nitride 1.425um +/- 10% Nitride 1.425um +/- 10% Nitride 1.425um +/- 10% +/-10% Nitride 1.425um +/- 10% Nitride 1.425um +/- 10%
No of masks Steps 21 21 21 21 21 21 27 NA
Metal Layers M1,M2,M3,M4(thick) M1,M2,M3,M4(thick) M1,M2,M3,M4(thick) M1,M2,M3,Mé{thick) M1,M2,M3,M4(thick) M1,M2,M3,Md{thick) 2P4M NA
Metal Density per Layer 30%(min) - 70%(max) 30%(min) - 70%(max) 30%(min) - 70%(max) 30%(min) - 70%(max) 30%(min) - 70%(max) 30%(min) - 70%(max) e NA
M1(0.45um), M1(0.45um), M1(0.45um), M1(0.45um), M1(0.45um), M1(0.45um),
Min Metal Width M2 & M3(0.55um), M2 & M3(0.55um), M2 & M3(0.55um), M2 & M3(0.55um), M2 & M3(0.55um), M2 & M3(0.55um), 0.5um NA
M4(1.5um) M4(1.5um) M4(1.5um) M4(1.5um) M4(1.5um) M4(1.5um)
M1(0.40um), M1(0.40um), M1(0.40um), M1(0.40um), M1(0.40um), M1(0.40um),
Min Metal Spacing M2 & M3(0.45um), M2 & M3(0.45um), M2 & M3(0.45um), M2 & M3(0.45um), M2 & M3(0.45um), M2 & M3(0.45um), 0.45um NA
M4(2.0um) M4(2.0um) M4(2.0um) M4(2.0um) M4(2.0um) M4(2.0um)
Backgrind Thickness 15mil 15mil 15mil 15mil 15mil 15mil 8mil gmil
Backgrind Location GTK GTK GTK GTK GTK GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy. Epoxy Epoxy Epoxy Epoxy Epoxy. Epoxy Epoxy
Die Attach Material EME 1076D)-G EME 1076D)-G EME 1076D)-G EME 1076DJ-G EME 1076D)-G EME 1076DJ-G EME_1076D)-G EME_1076D)-G
Min Bond Pad Pitch 88um 88um 88um 88um 88um 88um 136um 75um
# of pad/ball/pin Pitch 20/0.635mm 20/0.635mm 20/0.635mm 20/0.635mm 20/0.635mm 20/0.635mm N/A 48
Leadframe Type ST ST ST ST ST ST N/A NA
Leadrame Material / Lead Finish Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu/ Matte Sn Cu/Matte Sn
Molding Compound Type EME G700LY EME G700LY EME G700LY EME G700LY EME G700LY EME G700LY EME G700LY EME G700LY
Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Lead:Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes
Assy/Test/Reliability Assembly Site GTK GTK GTK GTK GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK GTK GTK GTK GTK
Reliabilty TestSite iST IST IST IST IST IST IST IST
QualPlan 19073003 19073003 19073003 19073003 19073003 19073003
Reliability Testing
Results Results Results. Results. Results Results. Results Results.
Test Test Conditic Duration / Limits Fail/ss. Lots Required X = Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed
- et Condiions uraton /i o et Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 0/3x154 Pass
MsL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 | 3Assylots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 0/3x154 Pass
IR reflow 260C 3cycles 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass GBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 0/3x154 Pass
(JESD22-A108) -65C-150C S00cvlesATE 500=0/77
Temp Cycle (PdCu) 1X 1000 cycles - ATE 3 Assy lots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 0/3x77 Pass
i 1000 = 0/72
JESD22-A101/A110 A ) ; ;
BHAST (PdCu) - 2X ) +96 = 192 hours, ATE 0/70 | 3 Assylots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 0/3x38 Pass
130C, 85%RH, 33.3 psia, Ve = OpMax
UHAST (PdCu) JESD22-A118 96 Hrs 0/77 | 3Assylots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 0/3x77 Pass
130C, 85%RH, 33.3 psia, no power J 5 5 5 5 J
HTSL (PdCu) - 1X JESD22-A103 500 Hrs 0/77 | 3Assylots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 0/3x77 Pass
High Temp Storage Ta>150C 1000 Hrs 0/77 3 Assy lots 0/1lotx77 Pass QBS to Package QBS Device 2 pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 0/3x77 Pass
168 Hrs 0/77 3WF 0/1lotx77 Pass 0/1lotx77 Pass 0/1lotx77 Pass QBS Qual Device 1,2,3 Pass QBS Qual Device 1,2,3 Pass QBS Qual Device 1,2,3 Pass 3+ WF Lots x 80 Pass NA
" o o 1x80 (PI4IOESVIS3ILE)
HoL Ta=125C, Vee = Oper Max 500 Hrs /77 3WF 0/1lotx77 Pass 0/1lotx77 Pass 0/1lotx77 Pass QBS Qual Device 1,2,3 Pass QBS Qual Device 1,2,3 Pass QBS Qual Device 1,2,3 Pass 3+ WF Lots x 80 Pass NA
High Temp Operating Life ’ " o o 1x80 (PI4IOESVIS3ILE)
1000 Hrs 0/77 3WF 0/1lotx77 Pass 0/1lotx77 Pass 0/1lotx77 Pass QBS Qual Device 1,2,3 Pass QBS Qual Device 1,2,3 Pass QBS Qual Device 1,2,3 Pass 3+ WF Lots x 80 Pass NA
" o o 1x80 (PI4IOESVIS3ILE)
0/1lotsx5
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 0/5 30 Bonds - 0/ 28: Z:k Sy Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A N/A N/A NA
0/1lotsx5 . )
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 0/5 30 Bonds A 7/ G 1: épxk - Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A N/A N/A NA
sD Check solderability on 5 units ) )
solderability 295% Coverae 5 Seconds 0/5 3 Assy 0/1lotsx5 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A N/A N/A NA
PD ) Ppk>1.67 . )
. Measure dimensions on 15 units Package Outline 3 Assy 0/1lotsx 10 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A N/A N/A NA
Physical Dimensions Cpk>1.33
ESD-HBM HBM J5-001-2017 (was: JESD22-A114) ) )
Human Body Model (AEC-0100.002 +/-2kv 0/3 1WF 0/1 WF lot x 3up to 3KV Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass 0/1 WF ot x3up to 3KV Pass refer to PI49FCT3805QE refer to PI49FCT3807QE N/A NA
ESD-CDM CDM _J5-002-2014 (was: JESD22-C101) ) )
I
Charged Device Model (aEc.0100.011) Al Pins at>750V 0/3 1WF 0/1 WFlot x3up to 1KV Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass 0/1 WF ot x3up to 1KV Pass refer to PI49FCT3805QE refer to PI49FCT3807QE N/A NA
Perform at Vec= Oper Max ) )
LU Latch-up (Class 1) St TaorTeorT] 100mA 0/6 1WF 0/1 WF lot x 6@220mA, 85C Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass 0/1 WF lot x 6@220mA, 85C Pass refer to PI49FCT3805QE refer to PI49FCT3807QE N/A NA
To be performed on new technology Operating Tem
CHAR  Characterization and part families. perating femp 0/30 1 WF lot x 30 Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass refer to PI49FCT3805QF refer to PI49FCT3805QE refer to PI49FCT3807QE N/A NA

Typ -40C, 0C, 25C, 85C, 125C

Range

Summary:
Submitted By:
Approved By:

Virginia Cheung 07/30/2019

Pam Finer 08/07/2019






Certificate of Design, Construction & Qualification

Description: Qualification of PI6CV304LE, PI6CV2304LE

Typ -40C, 0C, 25C, 85C, 125C

Range

Actual Device 1 Actual Device 2 Die QBS 1 Pkg QBS 2 Device QBS 3
PI6CV2304LE N q
G | Part Numbe
eneral art Number PI6CV304LE PIGCV2304LEX Various Various PI49FCT3805QE
Diodes Package ID # TSSOP-8(L) TSSOP-8(L) Various TSSOP-48 QSOP-20(Q)
PTC Package Code(Wire) Finish L8(PdCu) Matte Tin L8(PdCu) Matte Tin Various A48(PdCu)Sn Q20(PdCu) Matte Tin
Construct Type: Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond PdCu Wire Bond
MSL Level MSL-1 MSL-1 MSL-1 1 MSL-1
Package Size in mm 3.0mm x 4.4mm 3.0mm x 4.4mm Various n/a 8.6mm x 3.9mm
Die Quantity (eg. Die per package) 1 1 1 1 1
Die Name(1) C38M-ENG C38M-ENG Various various C38M-ENG
Die Size (W/L/Thickness) 1.00mm x 1.19mm 1.00mm x 1.19mm Various 0.914 x 2.6924 mm 1.00mm x 1.19mm
Wafer Fab/Die Process / Technology MGN 0.30um MGN 0.30um MGN 0.35um various MGN 0.30um
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu NA Al/Cu
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
Wafer/Fab Wafer Fab MGN MGN MGN NA MGN
‘Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm) NA 8" (200mm)
Wafer Thickness 725um 725um 725um NA 725um
Top Metal Thickness 2.16um 2.16um 4um NA 2.16um
Back Metal Type (All Layers) i i i NA i
M1=0.72um, _
Back Metal Thickness (Al Layers) M’\;:/?Z)uxm M2=M3=0.7um, NA M’\;:/?Jflux .
M4=4.18um
TR S, Oxide 0.3um +/10% Oxide 0.3um +/ 10% 1.725um NA Oxide 0.3um +/10%
i i Nitride 1.425um +/- 10% Nitride 1.425um +/- 10% ) Nitride 1.425um +/- 10%
Max Junction Temp 85C 85C 125C NA 85C
No of masks Steps. 21 21 27 NA 21
Metal Layers M1,M2,M3,M4(thick) M1,M2,M3,M4(thick) 2PAM NA M1,M2,M3,M4(thick)
M1:51.22%
M2: 40.3199%
Metal Density per L. %(min) - %(min) - Attiila
letal Density per Layer 30%(min) - 70%(max) 30%(min) - 70%(max) M3: 38.1603% NA 30%(min) - 70%(max)
M4: 61.6099%
M1(0.45um), M2 & M1(0.45um), M2 & M1(0.45um), M2 &
Min Metal Width 0.51 NA
in Metal il M3(0.55um), M4(1.5um) M3(0.55um), M4(1.5um) um M3(0.55um), M4(L.5um)
M1(0.40um), M2 & M1(0.40um), M2 & M1(0.40um), M2 &
I Spaci .
DGR M3(0.45um), M4(2.0um) M3(0.45um), M4(2.0um) 045um NA M3(0.45um), M4(2.0um)
Number of Transistors 2181 2181 NA NA 2034
Package Backgrind Thickness 15mil 15mil 8mil 8.0mil 15mil
Backgrind Location GTK GTK GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material EME 1076DJ-G EME 1076DJ-G various 1076DJ-G EME 1076DJ-G
Min Bond Pad Pitch 88um 88um 136um 75um 88um
# of pad/ball/pin Pitch 8L/1.27mm 8L/1.27mm 24L/0.5mm 48 20/0.635mm
Leadframe Type ST ST ET NA ST
Leadframe Material / Lead Finish Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu / Matte Sn Cu with Matte Sn
Molding Compound Type EME G700LY EME G700LY various EME G700LY EME G700LY
Green Compound (Yes/No) Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assy/Test/Reliability Assembly Site GTK GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK GTK
Reliability Test Site IST IST IST IST IsT
19073003
Qual Plan # 19073004 19073004 19073010
Reliability Testing
Results Results Results Results Results
Te Test Conditi Duration / Limits Fail/ss Lots Required = = = = =
est rest Conditions ion / Limi ail/ Lots Requires 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
(JESD22-A113) Bake 125C 24 Hrs QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x154 Pass 0/1lotx77 Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 3 Assy lots QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x154 Pass 0/1lotx77 Pass
IR reflow 260C 3 cycles QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x154 Pass 0/1lotx77 Pass
500 cycles - ATE _
(JESD22-A104) -65C-150C 500=0/77
Temp Cycle (PdCu) 1X 3 Assy lots QBS to Pkg QBS 2 pass QBS to Pkg QBS 2 pass N/A 0/3x77 Pass 0/1lotx77 Pass
1000 cycles - ATE
1000 = 0/72
JESD22-A101/A110
- = P
BHAST (PdCu) - 2X 130G, 8SRH, 33.3 psia, Vec = OpMax +96 = 192 hours, ATE 0/70 3 Assy lots QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 ass N/A 0/3x38 Pass 0/1lotx77 Pass
UHAST (PdCu) JESD22-A118 96 Hrs 0/77 3 Assy lots QBS to Pkg QBS 2 pass QBS to Pkg QBS 2 Pass N/A 0/3x77 pass 0/1lotx77 pass
130C, 85%RH, 33.3 psia, no power ¥ J J
HTSL (PdCu) - 1X JESD22-A103 500 Hrs 0/77 3 Assy lots QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x77 Pass 0/1lotx77 Pass
High Temp Storage Ta>150C 1000 Hrs 0/77 3 Assy lots QBS to Pkg QBS 2 pass QBS to Pkg QBS 2 pass N/A 0/3x77 pass 0/1lotx77 pass
3+ WF Lots x 80
i i b
168 Hrs 0/77 3WF QBS to QBS Die 3 Pass QBS to QBS Die 3 ass 1x80 (PI4IOE5VE539LE) Pass NA 0/3lotx77 Pass
HTOL . " 3+ WF Lots x 80
High Temp Operating Life Ta=125C, Vcc = Oper Max 500 Hrs 0/77 3WF QBS to QBS Die 3 Pass QBS to QBS Die 3 Pass 1x80 (PMIOESVA539LE) Pass NA 0/3lotx77 Pass
3+ WF Lots x 80
i i b
1000 Hrs 0/77 3WF QBS to QBS Die 3 Pass QBS to QBS Die 3 ass 1x80 (PI4IOE5VE539LE) Pass NA 0/3lotx77 Pass
ELFR . . Not Automotive
Earlier Life Failure Rate Ta=125C, Vce = Oper Max 48 hrs 0/800 3WF QBS to QBS Die 3 Pass QBS to QBS Die 3 Pass 3+ WF Lots x 80 Pass NA use HTOL-168hrs Pass
WBS Wire Bond Shear JESD22-81168 Cpk>1.66 o/s 30 Bonds QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A NA DBl Pass
P> € i Avg = 20.28g, Cpk = 2.87
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 0/5 30 Bonds QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A NA By ks Pass
P> € € Avg = 7.81g, Cpk = 3.55
SD Check solderability on 5 units
5 Se d: 0/5 3 A BS to Pkg QBS 2 P; BS to Pkg QBS 2 P: N/A NA 0/1lotsx5 P;
Solderability >95% Coverage econds / sy WBibigd ass WBibigd ass / gl ass
PD Measure dimensions on 15 units Package Outline Ppl>1.67 3 Ass) QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A NA 0/3lotsx 10 Pass
Physical Dimensions 8 Cpk>1.33 Y . .
ESD-HBM HBM  JS-001-2017 (was: JESD22-A114) . . 0/1WFlotx3
Human Body Model (AEC-Q100-002) +/-2KV 0/3 1WF refer to Device QBS 3 Pass refer to Device QBS 3 Pass N/A NA up to 3KV. Pass
ESD-CDM CDM  JS-002-2014 (was: JESD22-C101) " . . 0/1WFlotx3
Charged Device Model (AEC-Q100-011) All Pins at >750V 0/3 1WF refer to Device QBS 3 Pass refer to Device QBS 3 Pass N/A NA up to 1KV. Pass
P =
LU Latch-up (Class Il) erf";’: ;’; Z:‘Tcoo’:;' Max 100mA 0/6 1WF refer to Device QBS 3 Pass refer to Device QBS 3 Pass N/A NA 0@)/212::::;;5 Pass
To be performed on new technology Operating Tem,
CHAR  Characterization and part families. perating Temp 0/30 N/A Pass N/A Pass N/A NA 1 WF lot x 30 Pass

Summary:
Submitted By:
Approved By:

PE name and date

Pam Finer 14-Aug-2019






Certificate of Design, Construction & Qualification

Description: Qualification of PI6CV304WE_PI6CV2304WE

Actual Device 1 Actual Device 2 Die QBS 1 Pkg QBS 2 Device QBS Device 3
PI6CV304WE PI6CV2304WE .
General Part Number PI6CV30AWEX PIGCV2304WEX. Various Various PI49FCT3805QF
Diodes Package ID # solc8 solcs Various TSSOP-48 QSOP-20(Q)
PTC Package Code(Wire) Finish W8(PdCu) Matte Tin WB(PdCu) Matte Tin Various A48(PdCu)sn Q20(PdCu) Matte Tin
Construct Type: Wire Bond, Cu Pillar, CSP Wire Bond ‘Wire Bond ‘Wire Bond PdCu ‘Wire Bond
MSL Level MSL-1 MSL-1 MSL-1 1 MSL-1
Package Size in mm 4.9mm x 3.9mm 4.9mm x 3.9mm Various n/a 8.6mm x 3.9mm
Die Quantity (eg. Die per package) 1 1 1 1 1
Die Name(1) C38M-ENG C38M-ENG Various various C38M-ENG
Die Size (W/L/Thickness) 1.00mm x 1.19mm 1.00mm x 1.19mm Various 0.914 x 2.6924 mm2 1.00mm x 1.19mm
Wafer Fab/Die Process / Technology MGN 0.30um MGN 0.30um MGN 0.35um various MGN 0.30um
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu NA Al/Cu
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
Wafer/Fab Wafer Fab MGN MGN MGN NA MGN
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm) NA 8" (200mm)
Wafer Thickness 725um 725um 725um NA 725um
Top Metal Thickness 2.16um 2.16um 4um NA 2.16um
Back Metal Type (All Layers) Alumimum Alumimum Alumimum NA Alumimum
M1=0.72um,
Back Metal Thickness (All Layers) M 0'73“7"" M”Q}MZ'ZE“;"' M2=M3=0.7um, NA
-7um ~M3=0.7um M4=4.18um
Oxide 0.3um +/ 10% Nitride Oxide 0.3um +/ 10% Nitride Oxide 0.3um +/ 10%
BT E5 1.425um +/- 10% 1.425um +/- 10% &0 N Nitride 1.425um +/- 10%
Max Junction Temp 85C 85C 125C NA 85C
No of masks Steps 21 21 27 NA 21
Metal Layers M1,M2,M3,M4(thick) M1,M2,M3,M4(thick) 2Pam NA M1,M2,M3,M4(thick)
M1:51.22%
Metal Density per Layer 30%(min) - 70%(max) 30%(min) - 70%(max) NA 30%(min) - 70%(max)
Min Metal Width M1(0.45um), M2 & M3(0.55um), M1(0.45um), M2 & M3(0.55um), NA M1(0.45um), M2 & M3(0.55um),
M4(1.5um) Ma(1.5um) M4(1.5um;
M1(0.40um), M2 & M3(0.45um), M1(0.40um), M2 & M3(0.45um), M1(0.40um), M2 & M3(0.45um),
Min Metal Spacing MA(2.0um) MA(2.0um) O45um NA MA(2.0um)
Package Backgrind Thickness 15mil 15mil 8mil 8.0mil 15mil
Backgrind Location GTK GTK GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy. Epoxy
Die Attach Material EME 1076DJ)-G EME 1076DJ)-G 1076D)-G EME 1076DJ)-G
Min Bond Pad Pitch 88um 88um 136um 75um 88um
# of pad/ball/pin Pitch 8L/1.27mm 8L/1.27mm 24L/0.5mm 48L /0.50mm 20/0.635mm
Leadframe Type ST ST ET NA ST
Leadframe Material / Lead Finish Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu / Matte Sn Cu with Matte Sn
Molding Compound Type EME G700LY EME G700LY EME G700LY EME G700LY
Green Compound (Yes/No) Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assy/Test/Reliability Assembly Site GTK GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK GTK
Reliability Test Site IST IST IST IST GTK
Qual Plan # 19073005 19073005
Reliability Testing
Results Results Results Results Results
Test Test Conditions Duration / Limits Fail/ss Lots Required X =Test Needed q X = Test Needed G X = Test Needed q X =Test Needed G X = Test Needed q
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x154 Pass 0/1lotx77 Pass
MsL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 3 Assy lots QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x154 Pass 0/1lotx77 Pass
IR reflow 260C 3cycles QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x154 Pass 0/1lotx77 Pass
Jes -
(JESD22-A104) -65C-150C 50(0 ﬁ: EZin’;TE 500=0/77
Temp Cycle (PdCu) 1X qua p 3 Assy lots QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x77 Pass 0/1lotx77 Pass
1000 cycles - ATE
1000 = 0/72
(reference)
JESD22-A101/A110
BHAST (PdCu) - 2X ) +96 = 192 hours, ATE 0/70 3 Assy lots BS to Pkg QBS 2 Pass BS to Pkg QBS 2 Pass N/A 0/3x38 Pass 0/1lotx77 Pass
(dcu) 130C, 85%RH, 33.3 psia, Ve = OpMax U / 4 a e Q a 8 Al 0 / /
UHAST (PdCu) JESD22-A118 96 Hrs o/77 3 Assy lots QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x77 Pass 0/1lotx77 Pass
130C, 85%RH, 33.3 psia, no power v 8 8
HTSL (PdCu) - 1X JESD22-A103 500 Hrs 0/77 3 Assy lots QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x77 Pass 0/1lotx77 Pass
High Temp Storage Ta>150C 1000 Hrs 0/77 3 Assy lots QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A 0/3x77 Pass 0/1lotx77 Pass
" i 3+ WF Lots x 80
168 Hrs 0/77 3WF QBS to QBS Die 3 Pass QBS to QBS Die 3 Pass 1x80 (PI4IOESVI539LE) Pass NA 0/3lotx77 Pass
HTOL 3+ WF Lots x 80
y - Ta=125C, Ve = Oper Max 500 Hrs /77 3WF BS to QBS Die 3 Pass BS to QBS Die 3 Pass Pass NA 0/3lotx77 Pass
High Temp Operating Life P d EBnd T 180 (PI4IOESV9539LE) g
1000 Hrs /77 3WF QBS to QBS Die 3 Pass QBS to QBS Die 3 Pass 3+ WF Lots x 80 Pass NA 0/3lotx77 pass
180 (PI4IOESV9539LE)
ELFR : : Not Automotive
carlier Life Failure Rate Ta=125C, Ve = Oper Max 48hrs 0/800 3WF QBS to QBS Die 3 Pass QBS to OBS Die 3 Pass 3+ WF Lots x 80 Pass NA ey Pass
WBS Wire Bond Shear JESD22-B1168 Cpk>1.66 0/s 30 Bonds QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A NA s Pass
P 8 8 Avg = 20.28g, Cpk = 2.87
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 0/5 30 Bonds QBS to Pkg QBS 2 Pass QBS to Pkg QBS 2 Pass N/A NA D Pass
i u - 5 .
P ® 8 Avg = 7.81g, Cpk = 3.55
ESD-HBM HBM 15-001-2017 (was: JESD22-A114) 0/1WFlotx3
+/-2KV 0/3 1WF 0/1lot x3up to 5KV Pass 0/1lot x3up to 5KV Pass N/A NA Pass
Human Body Model (AEC-Q100-002) 4 / / P / P / up to 3KV
ESD-CDM CDM _J5-002-2014 (was: JESD22-C101) - 0/1WFlotx3
. All Pins at >750V 0/3 1WF 0/1lot x3up to 1KV Pass 0/1lot x3up to 1KV Pass N/A NA Pass
Charged Device Model (AEC-Q100-011) > / / P / P / up to 1KV
Perform at Vicc= Oper Max 0/1WFlotx6
LU Latch-up (Class I 100mA 0/6 1WF 1lot x 6@220mA, 85C Pass 1lot x 6@220mA, 85C Pass N/A NA Pass
P ) at TaorTcorTj / @ @ / @220mA, 85C
To be performed on new technology )
P . Operating Temp N N
CHAR Characterization and part families. Range 0/30 QBS to QBS Device 3 Pass QBS to QBS Device 3 Pass N/A NA 1 WF lot x 30 Pass

Typ -40C, OC, 25C, 85C, 125C

Summary:
Submitted By:
Approved By:

PE name and date

QRA name and date






Certificate of Design, Construction & Qualification

Description: Qual

cation of PI49FCT3802LE, PI49FCT20803LE, PI49FCT32802LE, PI49FCT32803LE

Typ -40C, 0C, 25C, 85C, 125C

Range

Qual Device 1 Qual Device 2 Qual Device 3 QBS Device(s) MGN4 Die QBS 1 Pkg QBS 2 Device QBS 3
PI49FCT20803LE
General Part Number PI49FCT3802LE PI49FCT20802LE PI49FCT3803LE PI49FCT32802LE Various Various PI49FCT3805QE
PI4IFCT32803LE
Diodes Package ID # TSSOP16 TSSOP16 TSSOP16 TSSOP16 Various TSS0P43 Qsop-20(Q)
PTC Package Code(Wire) Finish 116 (PdCu) Sn L16 (PdCu) Sn 116 (PdCu) Sn L16 (PdCu) Sn Various A48 (PdCu) Sn Q20(PdCu) Matte Tin
Construct Type: Wire Bond, Cu Pillar, CsP. Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level MSL-1 MSL-1 MSL-1 MSL-1 MSL-1 1 MSL-1
Package Size in mm 5.0mm x 4.4mm 5.0mm x 4.4mm 5.0mm x 4.4mm 5.0mm x 4.4mm Various 12,50 6.10 mm 8.6mm x 3.9mm
Die Quantity (eg. Die per package) 1 1 1 1 1 1 1
Die Name(1) C38M-ENG C38M-ENG C38M-ENG C38M-ENG Various NA C38M-ENG
Die Size (W/L/Thickness) 1.00mm x 1.19mm 1.00mm x 1.19mm 1.00mm x 1.19mm 1.00mm x 1.19mm Various 0.914 x 2.6924 mm2 1.00mm x 1.19mm
Wafer Fab/Die Process / Technology MGN 0.30um MGN 0.30um MGN 0.30um MGN 0.30um MGN 0.35um NA MGN 0.30um
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu NA Al/Cu
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
Wafer/Fab Wafer Fab MGN MGN MGN MGN MGN NA MGN
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) NA 8" (200mm)
Wafer Thickness 725um 725um 725um 725um 725um NA 725um
Top Metal Thickness 2.16um 2.16um 2.16um 2.16um 4um NA 2.16um
Back Metal Type (All Layers) Alumimum Alumimum Alumimum Alumimum Alumimum NA Alumimum
Back Metal Thickr Al La M1=0.72um, M1=0.72um, M1=0.72um, M1=0.72um, CEEDZD, NA M1=0.72um,
eckMERTickpess (Al L2ver:) M2=M3=0.7um M2=M3=0.7um M2=M3=0.7um M2=M3=0.7um M2=M3=0.7um
Di . thick Oxide 0.3um +/10% Nitride Oxide 0.3um +/10% Nitride Oxide 0.3um +/10% Nitride Oxide 0.3um +/10% Nitride 1,725 NA Oxide 0.3um +/10% Nitride 1.425um|
(CEEFETETIEEES (ehE 1.4250m +/- 10% 1.4250m +/- 10% 1.4250m +/- 10% 1.4250m +/- 10% 72sum +/-10%
Max Junction Temp 85C 85C 85C 85C 125¢ NA 85C
No of masks Steps 21 21 21 21 27 NA 21
Metal Layers M1,M2,M3,M4(thick) M1,M2,M3,M4(thick) M1,M2,M3,M4(thick) M1,M2,M3,M4(thick) 2P4M NA M1,M2,M3,M4(thick)
. . M1: 51.22%, M2: 40.3199%
Metal Density per Layer 30%(min) - 70%(max) 30%(min) - 70%(max) 30%(min) - 70%(max) 30%(min) - 70%(max) SR CTHGRS NA 30%(min) - 70%(max)
M1(0.45um), M1(0.45um), M1(0.45um), M1(0.45um),
Min Metal Width M2 & M3(0.55um), M2 & M3(0.55um), M2 & M3(0.55um), M2 & M3(0.55um), 0.5um NA M21(0.45um), M2 & M3(0.55um), M4(1.5um)
M4(1.5um) M4(1.5um) M4(1.5um) M4(1.5um)
M1(0.40um), M1(0.40um), M1(0.40um), M1(0.40um),
Min Metal Spacing M2 & M3(0.45um), M2 & M3(0.45um), M2 & M3(0.45um), M2 & M3(0.45um), 0.45um NA M1(0.40um), M2 & M3(0.45um), M4(2.0um)
M4(2.0um) M4(2.0um) M4(2.0um) M4(2.0um)
Package Backgrind Thickness 15mil 15mil 15mil 15mil 8mil 8.0mil 15mil
Backgrind Location GTK GTK GTK GTK GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material EME 1076D)-G EME 1076D)-G EME 1076D)-G EME 1076D)-G 1076D)-6 EME 1076D)-G
Min Bond Pad Pitch 88um 88um 88um 88um 136um 75um 88um
# of pad/ball/pin Pitch 8L/1.27mm 8L/1.27mm 8L/1.27mm 8L/1.27mm 24L/0.5mm 48 20/0.635mm
Leadframe Type ST ST ST ST ET NA ST
Leadframe Material / Lead Finish Cu with Matte 5n Cu with Matte sn Cu with Matte 5n Cu with Matte sn Cu with Matte 5n Cu/ Matte 5n Cu with Matte sn
Molding Compound Type EME G700LY EME G700LY EME G700LY EME G700LY EME G700LY EME G700LY
Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assy/Test/Reliability Assembly Site GTK GTK GTK GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK GTK NA GTK
Reliability Test Site IsT ST IsT ST IsT NA IsT
19073003
Qual Plan # 19073009 19073009 19073009 19073009 Y 19073010
Reliability Testing
Lots Results Results Results Results Results Results Results
Test Test Condition: Duration / Limif Fail, X =Test N X =Test N X =Test N X =Test N X = Test N X =Test N X = Test N
esf ‘est Conditions. uration / Limits ail/Ss Required ‘est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail ‘est Needed Pass/Fail est Needed Pass/Fail est Needed Pass/Fail ‘est Needed Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A 0/1lotx77 Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 3 Assy lots QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A 0/1lotx77 Pass
IR reflow 260C 3 cycles QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A 0/1lotx77 Pass
- -65C- - ATI i =
Temp Cycle (PdCu) 1X (JESD22-A104) -65C-150C igg ;Vc‘;':; Sf AETE 'q"r’:f‘epr:'r:':l' 15;)& ;:)//7772 3Assylots | QBSto Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A 0/1lotx77 Pass
BHAST (PdCu) - 2X JESD22-A101/A110 +96 = 192 hours, ATE 0/70 3 Assy lots QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A 0/1lotx77 Pass
130C, 85%RH, 33.3 psia, Ve = OpMax = d Y 8 8 8 8
UHAST (PdCu) JESD22-A118 96 Hrs 0/77 3 Assy lots QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A 0/1lotx77 Pass
130C, 85%RH, 33.3 psia, no power Y 8 6 8 6
HTSL (PdCu) - 1X JESD22-A103 500 Hrs 0/77 3 Assy lots QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A N/A 0/1lotx77 Pass
High Temp Storage Ta>150C 1000 Hrs 0/77 3Assylots | QBS to Package QBS Device 2 pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 pass QBS to Package QBS Device 2 Pass N/A N/A 0/1lotx77 Pass
168 Hrs 0/77 3WF QBS to OBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to OBS Die Device 3 Pass QBS to QBS Die Device 3 Pass Aol XE0 Pass NA 0/3lotx77 Pass
1x80 (PI4I0E5V9539LE)
HTOL Ta=125C, Vcc = Oper Max 500 Hrs 0/77 3 WF QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass LSS0 Pass NA 0/3lotx77 Pass
High Temp Operating Life g P 1x80 (PI4I0E5V9539LE)
1000 Hrs 0/77 3WF QBS to OBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to OBS Die Device 3 Pass QBS to QBS Die Device 3 Pass S L Pass NA 0/3lotx77 Pass
1x80 (PI4I0E5V9539LE)
ELFR " . " . " . " . Not Automotive
L " Ta=125C, Vcc = Oper Max 48 hrs 0/800 3 WF QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass 3+ WF Lots x 80 Pass NA Pass
Earlier Life Failure Rate use HTOL-168hrs
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 0/5 30 Bonds QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 0/1lotsx5 Pass Avg = gr{zlslgtsc;s— 287 Pass
'WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 0/5 30 Bonds QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 0/1lotsx5 Pass e —07/gl1é°tép):<5— 355 Pass
ESD-HBM -001- : -
HBM  I5-001-2017 {was: JESD22 +/-2KV 0/3 1WF QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 pass QBS to QBS Die Device 3 Pass N/A NA BT Pass
Human Body Model A114) up to 3KV
ESD-CDM -002- : -
: COM 15-002-2014 (was: JESD22 All Pins at >750V 0/3 1WF QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass N/A NA BB Pass
Charged Device Model C101) up to 1KV
LU Latch-up (Class It) Perform at Vicc= Oper Max 100mA 0/6 1WF QBS to OBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to OBS Die Device 3 Pass QBS to QBS Die Device 3 Pass N/A NA DI 56 Pass
at TaorTcorTj @220mA, 85C
To be performed on new technology Operating Tem,
CHAR  Characterization and part families. P & P 0/30 refer to PI49FCT3807DQE Pass refer to PI49FCT3807DQE Pass refer to PI49FCT3807DQE Pass refer to PI49FCT3807DQE Pass N/A NA 1 WFlot x 30 Pass

Summary:
Submitted By:
Approved By:

Virginia Cheung 7/30/2019

Pam Finer Qual Pack 8/24/2020






Certificate of Design, Construction & Qualification

* m € o R P o A v E o
Description: Qualification of PI49FCT3805HE
Qual Device 1 QBS Devices QBS Devices Process QBS 1 Pkg QBS 2 Die QBS 3
PI49FCT3805CHE PI49FCT38072BHE PI49FCT20807HEX
PI49FCT3805CHEX PI49FCT38072BHEX PI49FCT20807HE §
General Part Number(s) Various Various PI49FCT3805QE
PI49FCT3805DHEX PI49FCT3807DHEX
PI49FCT3807DHE
Diodes Package ID # S50P20 S50P20 S50P20 Various TSSOP-48 QsoP20
PTC Package Code(Wire) Finish H20(PdCu) Sn H20(PdCu) Sn H20(PdCu) Sn Various A48(PdCu)Sn Q20(PdCu) Sn
Construct Type: Wire Bond, Cu Pillar, CSP | Wire Bond Wire Bond | Wire Bond Wire Bond | Wire Bond [ Wire Bond
MSL Level MSL-1 MSL-1 MSL-1 MSL-1 MSL-1 MSL-1
Package Size in mm 7.20x 5.30 mm 7.20x5.30 mm 7.20x 5.30 mm Various n/a 8.6mm x 3.9mm
Die Quantity (eg. Die per package) 1 1 1 1 1 1
Die Name(1) C38M-ENG C38M-ENG C38M-ENG Various NA C38M-ENG
Die Size (W/L/Thickness) 1.00mm x 1.19mm 1.00mm x 1.19mm 1.00mm x 1.19mm Various 0914 %2.6924 mm2 1.00mm x 1.19mm
Wafer Fab/Die Process / Technology MGN 0.30um MGN 0.30um MGN 0.30um MGN4 0.35um NA MGN 0.30um
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/cu Al/cu NA Al/Cu
Wire Bond Material (Au, PdCu, Cu, Al] PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8 mil 0.8mil
Wafer/Fab afer Fab MGN MGN MGN MGN4 A MGN
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) A 8" (200mm)
Wafer Thickness 725um 725um 725um 725um A 725um
Top Metal Thickness 2.16um 2.16um 2.16um 4um A 2.16um
Back Metal Type (All Layers) Alumimum Alumimum Alumimum Alumimum A Alumimum
72um,
M1=0.72um, M1=0.72um, M1=0.72um, .
Back Metal Thickness (All Layers) PR PPy - M;:;‘szl‘:z;'“r (% M2=M3=0.7um
Dle passivation thickness range Oxide 0.3um +/ 10% Nitride Oxide 0.3um +/ 10% Nitride Oxide 0.3um +/ 10% Nitride 1.425u p—— m Oxide 0.3um +/ 10% Nitride 1.425u
1.425um +/- 10% 1.425um +/- 10% +/-10% +/-10
Max Junction Temp 125C 125C 125C 125C NA Cl04837
Max Thermal resistance Junc (case) 322 322 322 113 NA NA
Max Thermal resistance Junc (ambient) 81.1 811 81.1 36 NA NA
No of masks Steps 21 21 21 27 NA 21
Metal Layers M1,M2,M3,M4thick) M1,M2,M3,Mdthick) M1,M2,M3,M4thick) 2p4M NA M1,M2,M3,M4thick)
MI:51.22%
Metal Density per Layer 30%(min) - 70%(max) 30%(min) - 70%(max) 30%(min) - 70%(max) x; ;z:iézz: NA 30%(min) - 70%(max)
M4: 61.6099%
M1(0.45um), M1(0.45um), M1(0.45um), M1(0.45um),
Min Metal Width M2 & M3(0.55um), M2 & M3(0.55um), M2 & M3(0.55um), 0.5um NA M2 & M3(0.55um),
M4(1.5um) M4(1.5um) M4(1.5um) M4(1.5um)
M1(0.40um), M1(0.40um), M1(0.40um), M1(0.40um),
Min Metal Spacing M2 & M3(0.45um), M2 & M3(0.45um), M2 & M3(0.45um), 0.45um NA M2 & M3(0.45um),
M4(2.0um) M4(2.0um) M4(2.0um) M4(2.0um)
Package Backgrind Thickness 15mil 15mil 15mil 8mil 8mil 15mil
Backgrind Location GTK GTK GTK GTK GTK GTK
Bond Type (at Die] Ball Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge Wedge
DB Type Epox Epox Epox
Die Attach Material EME 1076DJ-G EME 1076D)-G EME 1076DJ-G EME_1076D)-G EME 1076DJ-G EME 1076D)-G
Min Bond Pad Pitch 88um 88um 88um 136um 75um 88um
# of pad/ball/pin Pitch 20/0.65mm 20/0.65mm 20/0.65mm N/A 48 20/0.635mm
Leadframe Type ST ST ST N/A NA ST
Leadframe Material / Lead Finish Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu/ Matte Sn Cu/ Matte Sn Cu with Matte Sn
Molding Compound Type EME G700LY EME G700LY EME G700LY. EME G700LY EME G700LY. EME G700LY
Green Compound (Yes/No] Yes Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes
Assy/Test/Reliability Assembly Site GTK GTK GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK GTK GTK
Reliability Test Site 1ST ST 1ST ST 1ST ST
Qual Plan # 19073010 19073010 19073010 19073003
Reliability Testing
Test. Test Conditions Duration / Limits Fail/ss Lots Required X = Test Needed Results. X =Test Needed Resnlts' X =Test Needed Results. X =Test Needed Resnlts' X =Test Needed Resultsv X =Test Needed Resultsv
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs 0/1lotx231 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 3 Lots x 154 Pass 0/1lotx77 Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 3 Assy lots 0/1lotx231 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 3 Lots x 154 Pass 0/1lotx77 Pass
IR reflow 260C 3 cycles 0/1lotx231 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 3 Lots x 154 Pass 0/1lotx77 Pass
500 cycles - ATE
(JESD22-A104) -65C-150C e 500=0/77
Temp Cycle (PdCu) 1X 1000 cycles - ATE 3 Assy lots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 3 Llots x 77 Pass 0/1lotx77 Pass
v 1000 = 0/72
BHAST (PdCu) - 2X 130¢, 85;:::2323:21;?;27\1;:?= OpMax +96 = 192 hours, ATE 0/70 3 Assy lots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 3 Lots x38 Pass 0/1lotx77 Pass
UHAST (PdCu) JESD22-A118 96 Hrs 0/77 3 Assy lots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 3 Lots x 77 Pass 0/1lotx77 Pass
130C, 85%RH, 33.3 psia, no power v 8 E
HTSL (PdCu) - 1X JESD22-A103 500 Hrs 0/77 3 Assy lots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 3 Lots x77 Pass 0/1lotx77 Pass
High Temp Storage Ta>150C 1000 Hrs 0/77 | 3Assylots 0/1lotx77 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 3 Lots x77 Pass 0/1lotx77 pass
3+ WF Lots x 80
168 H 0/77 3WF BS to Die QBS 3 P; BS to Die QBS 3 P; BS to Die QBS 3 P; P; NA 0/1lotx77 P;
rs / QBS to Die Ql ass QBS to Die Q ass QBS to Die Ql ass 1x80 (PI4IOESV9539LE) ass /1lotx ass
HTOL 3+ WF Lots x 80
Ta=125C, Vcc = O M i i i
High Temp Operating Life a . Vee per Max 500 Hrs 0/77 3 WF QBS to Die QBS 3 Pass QBS to Die QBS 3 Pass QBS to Die QBS 3 Pass 1x80 (PI4IOE5V9539LE) Pass NA 0/1lotx77 Pass
1000 Hrs 0/77 3 WF QBS to Die QBS 3 Pass QBS to Die QBS 3 Pass QBS to Die QBS 3 Pass 3+ WF Lots x 80 Pass NA 0/1lotx77 Pass
1x80 (PI4IOE5V9539LE)
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 /s 30Bonds 0/ 1x5pcs Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 1lot x5 Pass 0/1lotsx5 Pass
P avg = 19.55g, Cpk = 2.30 8 5 Avg = 20.28g, Cpk = 2.87
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 ofs 30 Bonds D) A Pass QB to Package QBS Device 2 Pass BS to Package QBS Device 2 Pass N/A 1lot x5 Pass DRSS pass
P2 avg =8.58g, Cpk =3.76 B B Avg =7.81g, Cpk = 3.55
Soldesr:bility Check s:;g;::;t:‘l,lg:;j units 5 Seconds 0/5 3 Assy 1llotsx5 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 1lot x5 Pass 1llotsx5 Pass
PD . . 5 . Ppk>1.67 . "
N N N Measure dimensions on 15 units Package Outline 3 Assy 1lots x 10 Pass QBS to Package QBS Device 2 Pass QBS to Package QBS Device 2 Pass N/A 1lot x10 Pass 1 lots x 10 Pass
Physical Dimensions Cpk>1.33
ESD-HBM HBM  JS-001-2017 (was: JESD22-A114) .
Human Body Model (AEC-Q100-002) +/-2KV 0/3 1WF QBS to Die QBS 3 Pass refer to PI49FCT3805QE Pass refer to PI49FCT3805QE Pass N/A NA 0/ 1 WF lot x 3up to 3KV Pass
ESD-CDM CDM  J$-002-2014 (was: JESD22-C101) . q
Charged Device Model (AEC-Q100-011) All Pins at >750V 0/3 1WF QBS to Die QBS 3 Pass refer to PI49FCT3805QE Pass refer to PI49FCT3805QE Pass N/A NA 0/ 1 WF lot x 3up to 1KV Pass
LU Latch-up (Class Il) Pe'fmart" : ZTCT:C?SET; Max 100mA 0/6 1WF QBS to Die QBS 3 pass refer to PI49FCT3805QF Pass refer to PIA9FCT3805QF pass N/A NA 0/1 WF lot x 6@220mA, 85C pass
To be performed on new technology Operating Tem
CHAR  Characterization and part families. P 8 P 0/30 QBS to Die QBS 3 Pass refer to PI49FCT3805QE Pass refer to PI49FCT3805QE Pass N/A NA 1 WF lot x 30 Pass
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Certificate of Design, Construction & Qualification

Typ -40C, OC, 25C, 85C, 125C

m c o om P o A T & B
Description: Qualification of PI49FCT20802QE
Qual Device 1 Qual Device 2 Qual Device 3 MGN4 Die QBS 1 Pkg QBS 2 Die GBS 3
PIASFCT32802QE
General Part Number ;l::gs;ﬁﬁi PI49FCT32802QEX PI49FCT32803QE Various Various PI49FCT3805QE
PIA9FCT32803QEX
Diodes Package ID # Qsop16 Qsop16 Qsop16 Various TSSOP-48 Qsop20
PTC Package Code(Wire) Finish Q16 (Pdcu) Sn Q16 (Pdcu) Sn Q16 (Pdcu) Sn Various Ad8(PdCu)sn Q20(PdCu) Sn
Construct Type: Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond Wire Bond PdCu Wire Bond
ML Level MsL-1 MsL-1 MsL-1 MsL-1 1 MsL-1
Package Size in mm 4.9mm x 3.9mm 4.9mm x 3.9mm 4.9mm x 3.9mm Various n/a 8.6mm x 3.9mm
Die Quantity (eg. Die per package) 1 1 1 1 1 1
Die Name(1) C38M-ENG C38BM-ENG C38M-ENG Various Various C38M-ENG
Die Size_(W/L/Thickness) 1.00mm x 1.19mm 1.00mm x 1.19mm 1.00mm x 1.19mm Various 0914 %2.6924 mm2 1.00mm x 1.19mm
Wafer Fab/Die Process / Technology MGN 0.30um MGN 0.30um MGN 0.30um MGN 0.35um various MGN 0.30um
Top Metal Type/Bond Pad Composition Alfcu Alfcu Alfcu Alfcu NA Alfcu
Wire Bond Material (Au, PdCu, Cu, Al PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8 mil 0.8mil
Wafer/Fab Waer Fab MGN MGN MGN MGN NA MGN
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) NA 8" (200mm)
Wafer Thickness 725um 725um 725um 725um NA 725um
Top Metal Thickness 2.16um 2.16um 2.16um 4um NA 2.16um
Back Metal Type (Al Layers] Alumimum Alumimum Alumimum Alumimum NA Alumimum
T, M1=0.72um, M1=0.72um, M1=0.72um, MiS0.72um, A M1=0.72um,
eckMER T Tickpess (Al L2ver:) M2=M3=0.7um M2=M3=0.7um M2=M3=0.7um M2=M3=0.7um
e — Oxide 0.3um +/ 10% Oxide 0.3um +/ 10% Oxide 0.3um +/ 10% 1725 A Oxide 0.3um +/ 10%
SRS Nitride 1.425um +/- 10% Nitride 1.425um +/- 10% Nitride 1.425um +/- 10% 2sum Nitride 1.425um +/- 10%
Glass Transition Temp 130C 130C 130C 130C 130C
Max Junction Temp 125¢ 125¢ 125¢C 125C 125C 104837
Max Thermal resistance Junc (case] 34 34 34 38 NA
Max Thermal resistance Junc (ambient] 116 116 116 104 NA
No of masks Steps NA
Metal Layers VL, M2,M3,M4(thick] VI, M2,M13,M4(thick] ML,M2,M3,M4(thick) 2PaM NA MI1,M2,M3,M4{thick)
M1:51.22%
. . . M2: 40.3199% .
Metal Density per Layer 30%(min) - 70%(max) 30%(min) - 70%(max) 30%(min) - 70%(max) BT NA 30%(min) - 70%(max)
M4 61.6099%
M1(0.45um), M2 & M3(0.55um), M1(0.45um), M2 & M3(0.55um), M1(0.45um), M2 & M3(0.55um), M1(0.45urm),
Min Metal Width - “'"N;MS . e - “'"N;MS . e - “'"N;MS . e 0.5um NA M2 & M3(0.55um),
Sum Sum) Sum Wit 5um)
[ M1(0.40um), M2 & M3(0.45um), M1(0.40um), M2 & M3(0.45um), M1(0.40um), M2 & M3(0.45um), oas " o p o
LA Ma(2.0um) Ma(2.0um) Ma(2.0um) -4sum @)
M4(2.0um)
Package Backgrind Thickness 15mil 15mil 15mil Smil 8.0mil 15mil
Backgrind Location GTK GTK GTK GTK GTK GTK
Bond Type (at Die] Ball Ball Ball Ball Ball Ball
Bond Type (at LF] Wedge Wedge Wedge Wedge Wedge Wedge
DB Type Epoxy Epoxy Epoxy
Die Attach Material EME 1076D)-G EME 1076D)-G EME 1076D)-G various EME 1076D)-G EME 1076D)-G
Min Bond Pad Pitch 88um 88um 88um 136um 75um 88um
#of Pitch 20/0.635mm 20/0.635mm 20/0.635mm 24L/0.5mm 48 20/0.635mm
Leadframe Type ST ST ST ET NA ST
Leadframe Material / Lead Finish Cu with Matte 5n Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu/Matte Sn Cu with Matte 5n
Molding Compound Type EME G700LY EME G700LY EME G700LY EME G700LY EME G700LY
Green Compound (Yes/No] Yes Yes Yes Yes Yes Yes
Lead-Free (Yes/No] Yes Yes Yes Yes Yes Yes
Assy) Assembly Site GTK GTK GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK GTK GTK
Reliability Test Site GTK GTK GTK GTK GTK ST
Qual Plan # 19073011 19073011 19073011 19073003
Reliability Testing
Test Test Conditions Duration / Limits Fail/ss. Lots Required X =Test Needed Res"“s. X =Test Needed Res"“s. X =Test Needed Res"“s. X =Test Needed Res"“s. X =Test Needed Res"“s. X =Test Needed Resu“s.
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 3 Lots x 154 Pass 0/1lotx77 Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 3 Assy lots QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 3 Lots x 154 Pass 0/1lotx77 Pass
IR reflow 260C 3 cycles QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 3 Lots x 154 Pass 0/1lotx77 Pass
500 cycles - ATE . - . i
500 = 0/80 QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A N/A 3 lots x 80 units Pass
(JESD22-A104) -65C-150C
Temp Cycle (Au) 000 cvcles - ATE 3 Assy lots e oG
cycles- 1000 = 0/75 QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A N/A Ots X /5 units Pass
(JESD22-A104) -65C-150C S00cxcles-ATE 500=0/77
Temp Cycle (PdCu) 1X 3Assylots | QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 pass QBS to Pkg QBS Device 2 Pass N/A 3 Lotsx 77 Pass 0/1lotx77 pass
1000 cycles - ATE
1000 = 0/72
BHAST (PdCu) - 2X JESD22-A101/A110 +96 = 192 hours, ATE 0/70 3 Assy lots QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 3 Lots x 38 Pass 0/1lotx77 Pass
130C, 85%RH, 33.3 psia, Vee = OpMax b ¢ ¥ J J J
UHAST (PdCu) JESD22-A118 96 Hrs 0/77 3 Assy lots QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 3 lotsx 77 Pass 0/1lotx77 Pass
130C, 85%RH, 33.3 psia, no power Y J J J
JESD22-A103 500 Hrs 0/80 3Assylots | QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass 1 lots x 80 units (500 hrs) Pass 3 Lots x 80 Pass 1 lots x 80 units (500 hrs) Pass
HTSL (Au)
Ta>150C 1000 Hrs (qual point) 0/80 3 Assy lots QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass 1 lots x 80 units (1000hrs) Pass N/A 1 Iots x 80 units (1000hrs) Pass
HTSL (PdCu) - 1X JESD22-A103 500 Hrs 0/77 3Assylots | QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass QBS to Pkg QBS Device 2 Pass N/A 3 Lotsx 77 Pass 0/1lotx77 Pass
High Temp Storage Ta>150C 1000 Hrs 0/77 3Assylots | QBSto Pkg QBS Device 2 pass QBS to Pkg QBS Device 2 pass QBS to Pkg QBS Device 2 Pass N/A 3 Lotsx 77 Pass 0/1lotx77 Pass
168 Hrs 0/77 3WF QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass 3+ WE Lots x 80 Pass NA 0/1lotx77 Pass
1x80 (PI4I0ESV9I539LE)
HTOL 3+ WF Lots x 80
Ta=125C, Vce = Oper Max i i i i i i
High Temp Operating Life P 500 Hrs 0/77 3WF QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass 1x80 (PI4IOE5VI539LE) Pass NA 0/1lotx77 Pass
1000 Hrs 0/77 3WF QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass 3+ WE Lots x 80 Pass NA 0/1lotx77 Pass
1x80 (PI4I0ESV9I539LE)
ELFR . : . . . . Not Automotive
L N Ta=125C, Vcc = Oper Max 48 hrs 0/800 3WF QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass QBS to QBS Die Device 3 Pass 3+ WF Lots x 80 Pass NA
Earlier Life Failure Rate use HTOL-168hrs
WBS Wire Bond Shear JESD22-8116B Cpk>1.66 o/s 30 Bonds N/A N/A N/A N/A NA DAl Pass
Pt Avg = 20.28g, Cpk = 2.87
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 o/s 30 Bonds N/A N/A N/A N/A NA DAl Pass
Pt Avg = 7.81g, Cpk =3.55
SD Check solderability on 5 units
Solderability 95% Coverage 5 Seconds 0/5 3 Assy N/A N/A N/A N/A NA NA
PD X § X . Ppk>1.67
Physical Dil Measure dimensions on 15 units Package Outline Cpk>1.33 3 Assy N/A N/A N/A N/A NA NA
ESD-HBM HBM  JS-001-2017 (was: JESD22-A114)
Human Body Model (AEC-Q100-002) +/-2KV 0/3 1WF refer to PI49FCT3807QE Pass refer to PI49FCT3807QE Pass refer to PI49FCT3807QE Pass N/A NA 0/ 1 WF lot x 3up to 3KV Pass
ESD-CDM CDM  J$-002-2014 (was: JESD22-C101) "
|
Charged Device Model (AEC-Q100-011) All Pins at >750V 0/3 1WF refer to PI49FCT3807QE Pass refer to PI49FCT3807QE Pass refer to PI49FCT3807QE Pass N/A NA 0/ 1 WF lot x 3up to 1KV Pass
Perfc t Vee= Oper M. 0/1WFlotx6
LU Latch-up (Class Il) erform at Vee= Oper Max 100mA 0/6 1WF refer to PI49FCT3807QE Pass refer to PI49FCT3807QE Pass refer to PI49FCT3807QE Pass N/A NA / otX Pass
at TaorTcorTj @220mA, 85C
To be performed on new technology Operating Tem
CHAR  Characterization and part families. P Rangge P 0/30 refer to PI49FCT3807QE Pass refer to PI49FCT3807QE Pass refer to PI49FCT3807QE Pass N/A NA 1 WF lot x 30 Pass
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