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DATE: 28" December, 2020
PCN # 2493

PCN Title: Qualified Additional A/T Sites and Bill of Materials (BOM)

Dear Customer:

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

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

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

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

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

Sincerely,

Diodes Incorporated PCN Team
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PRODUCT CHANGE NOTICE PCN-2493 REV 1
Notification Date: Implegaigltation Product Family: Change Type: PCN #:
th th Analog Qualified Additional A/T Sites
28" December, 2020 28" March, 2021 Semiconductors and Bill of Materials (BOM) 2493
TITLE

Qualified Additional A/T Sites and Bill of Materials (BOM)

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified additional
Assembly / Test (A/T) Sites, Greatek Electronics Inc. (GTK) facility located in Zhunan Taiwan, and Diodes internal A/T site
(CAT) located in Chengdu, China. Diodes has also qualified additional Bill of Materials (BOM) on select products.

Full electrical characterization and high reliability testing has been completed on representative products to ensure
there is no change to device functionality or electrical specifications in the datasheet (unless specifically indicated). Refer to
the attached Qualification Report (embedded in this file — to view, download this PCN file then open it with a PDF viewer to
see the attached qual report).

IMPACT

Continuity of Supply. No change to Form, Fit or Function of products affected, unless specifically indicated. No change in
datasheet parameters.

PRODUCTS AFFECTED

Table 1 - Qualified Additional Die Revision (E ) and BOM (Wire Type and Lead Frame)

Table 2 - Qualified Additional AT Site (JCET) and BOM (PdCu Wire)

Table 3 - Qualified Additional Mold Compound (EMG-350)

Table 4 - i2C Master Mode No Longer Supported — (All references to i2C Master Mode will be removed from Data Sheet.)
Table 5 - Qualified Additional AT Site (GTK)

Table 6 - Qualified Additional AT Site (CAT)

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

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.
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Table 1 - Qualified Additional Die Revision (E ) and BOM (Wire Type and Lead Frame)

AP3441LSHE-7B

Table 2 - Qualified Additional AT Site (JCET) and BOM (PdCu Wire)

PS8A0054NWEX

‘ PT7C4337UEX

Table 3 - Qualified Additional Mold Compound (EMG-350)

AZ494AP-E1

‘ AZ494AP-G1

‘ AZ7500BP-E1

AZ7500EP-E1

Table 4 - i2C Master Mode No Longer Supported

PI3DPX1203BZHEX

PI3DPX1203BZHIEX

PIBDPX1203BZLEX

PI3DPX1203ZHE+DRX

PI3DPX1203ZHEX

PIBEQX1204-CZHEX

PIBHDX1204EZHEX

PIBHDX1204EZLEX

Table 5 - Qualified Additional AT Site (GTK)

P14IOE5V9536UEX

P14IOE5V9557LEX

P14MSD5V9540BUEX

PI4AMSD5V9542ALEX

PI4AMSD5V9543ALEX

PI4AMSD5V9546ALEX

PIBULS5V9306UEX

PIBULS5V9617AUEX

PT7C433833UEX

PT7C4339UEX

Table 6 - Qualified Additional AT Site (CAT)

AP7342-3028FS6-7

AP7342-3328FS6-7

AP7342D-1218FS6-7

AP7342D-1528FS6-7

AP7342D-1815FS6-7

AP7342D-1818FS6-7

AP7342D-1828FS6-7

AP7342D-1833FS6-7

AP7342D-2518FS6-7

AP7342D-2812FS6-7

AP7342D-2818FS6-7

AP7342D-2825FS6-7

AP7342D-2833FS6-7

AP7342D-3018FS6-7

AP7342D-3028FS6-7

AP7342D-3030FS6-7

AP7342D-3318FS6-7

AP7342D-3328FS6-7

AP7342D-3330FS6-7

AP7342D-3333FS6-7

AP7342D-3612FS6-7

AP7346D-1218FS6-7

AP7346D-1528FS6-7

AP7346D-1815FS6-7

AP7346D-1818FS6-7

AP7346D-1828FS6-7

AP7346D-1833FS6-7

AP7346D-2518FS6-7

AP7346D-2812FS6-7

AP7346D-2818FS6-7

AP7346D-2825FS6-7

AP7346D-2833FS6-7

AP7346D-3018FS6-7

AP7346D-3028FS6-7

AP7346D-3030FS6-7

AP7346D-3318FS6-7

AP7346D-3328FS6-7

AP7346D-3330FS6-7

AP7346D-3333FS6-7

AP7346D-3612FS6-7
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Certificate of Design, Construction & Qualification

Description: Qualification of AP3441LSHE-7B

[} C ] P T E o
Qual Device 1 Qual Device 2 Qual Device 3 Device 1 Device 2 QBS Device 1 QBS Device 2
[AP3441SHE-7, AP3441LSHE-|
General Part Number AP3441LSHE-7B AP3441LSHE-7B AP3441LSHE-7B 7 AP3445W6-7 AP3445LW6-7 AP3441SHE-7 AP3445LW6-7
Package DFN2020-8 DFN2020-8 DFN2020-8 DFN2020-8 SOT26 DFN2020-8 SOT26
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond
MSL Level MSL1 MSL1 MSL1 Levell Levell Levell Levell
Package Size 2*2*0.56 2*2*0.56 2*2*0.56 2*2*0.56 3*2.8*1.15 2*2*0.56 3*2.8*1.15
Die Quantity (eg. Die per package) 1 1 1 1 1 1 1
Die Name(1) BNO89E0-2 BNO89E0-2 BNO89E0-2 BN089D0-2 BN089DO0-2 BN089CO0-2 BN089CO0-2
Die Size (W/L/Thickness) 1.61mm*0.91mm*0.1mm 1.61mm*0.91mm*0.1mm 1.61mm*0.91mm*0.1mm 1.61mm*0.91mm*0.1mm 1.61mm*0.91mm*0.14mm 1.61mm*0.91mm*0.1mm 1.61mm*0.91mm*0.14mm
Die Process / Technology FABII 0.5um 5V CMOS FABII 0.5um 5V CMOS FABII 0.5um 5V CMOS FABII 0.5um 5V CMOS FABII 0.5um 5V CMOS FABII 0.5um 5V CMOS FABII 0.5um 5V CMOS
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu Cu PdCu Cu PdCu
Wire Diameter 1.2mil 1.2mil 1.2mil 1.3mil 1.0mil 1.3mil 1.0mil
Fab Wafer FAB SFAB2 SFAB2 SFAB2 SFAB2 SFAB2 SFAB2 SFAB2
Wafer Diameter 6" 6" 6" 6" 6" 6" 6"
Wafer Thickness 675 675 675 Ball Ball Ball Ball
Top Metal Type/Bond Pad Composition AllCu AllCu AllCu Wedge Wedge Wedge Wedge
Top Metal Thickness 3um 3um 3um NA NA NA NA
Die passivation thickness range SiO2 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A NA NA NA NA
No. of bond over active area 0 0 0
Lead Material Manufacture MHT MHT MHT
Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C
Max Thermal resistance Junc (case) 8.2 C/wW 8.2 C/wW 8.2 C/W 8.2 C/wW 130 C/W 8.2 C/W 130 C/W
Max Thermal resistance Junc (amibent) 120 C/wW 120 C/wW 120 C/wW 120 C/wW 170 C/W 120 C/wW 170 C/W
No of masks Steps 17 17 17 AL/CU AL/CU AL/CU AL/CU
Metal Layers 3 3 3 N/A N/A N/A N/A
M1:0.599 M1:0.599 M1:0.599
Metal Density per Layer M2:0.597 M2:0.597 M2:0.597 N/A N/A N/A N/A
M3:0.689 M3:0.689 M3:0.689
Min Metal Width 0.6um 0.6um 0.6um N/A N/A N/A N/A
Min Metal Spacing 0.6um 0.6um 0.6um SiO2 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A
Power Consumption 1.4w 1.4w 1.4w 17 17 17 17
RDL Design and Process No No No
Number of Transistors 7574 7574 7574
Package BackgrindThinkness 100um 100um 100um
Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy EPOXY EPOXY EPOXY EPOXY
Die Attach Material 8008MD 8008MD 8008MD 8008MD 8008MD 8008MD 8008MD
Min Bond Pad Pitch 120um 120um 120um 3.0um 3.0um 3.0um 3.0um
# of pad/ball/pin Pitch 12 12 12
Leadframe Type SLP2020P8-M Revl SLP2020P8-M Revl SLP2020P8-M Revl SLP2020P8-M SOT-26P SLP2020P8-M SOT-26P
Leadframe Material Cul94 Cul94 Cul94 Cul94 CDA194 Cul94 CDA194
Molding Compound Type EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD CEL-1702HF9 SK EME-G770HCD CEL-1702HF9 SK
Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes
AT/Rel Assembly Site SAT SAT SAT SAT SAT SAT SAT
FT Test Site SAT SAT SAT SAT SAT SAT SAT
Realibility Test Site SAT SAT SAT BCD BCD BCD BCD
Qual Plan # #20032407 #20032407 #20032407 17071903 17071903 17071903 17071903
Rea&bllny Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Rese X = Test Needed Rese X = Test Needed Rese X = Test Needed Rese X = Test Needed Rese X = Test Needed Rese X = Test Needed Rese
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
— — — —— — —— - ——— - ——— —
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
Soak 85C, 85% RH 168Hrs 0/154 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
Temp Cycle (TC) Moum(eJ dE:nDPZé'Qég‘;)r d'?;;’éi?; Card) 500 cycles 077 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
1000 cycles /77 X Pass X Pass X Pass
JESD22-A101/A110 A 3
HAST 130C, 85%RH 33.3 psia Vcc = Op Max 96 Hrs /77 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
HTSL (JESD22-A103) A 3
High Temperature Storage Ta>150C 168 Hrs /77 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
500 Hrs /77 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass QBS to QBS Devicel QBS to OBS Device2 X Pass X Pass
HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 X Pass X Pass X Pass X Pass QBS to Qual Devicel X Pass
or Ta=150 for 408 hrs 500 Hrs 0/77 X Pass X Pass X Pass QBS to QBS Devicel QBS to OBS Devicel X Pass
1000 Hrs /77 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Devicel X Pass
WBS JESD22-B116B Cpk>1.66 0/5 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass X Pass X Pass QBS to QBS Devicel QBS to QBS Device2 X Pass X Pass
SD - >95% Coverage 5 Seconds 0/15 X Pass X Pass X Pass
Solderability
PD . Ppk>1.67
. " . Pack: Outl X P
Physical Dimensions ackage Outine Cpk>1.33 ass
Human Body Model HBM  (AEC-Q100-002) +2KV o3 X Pass X Pass X Pass X Pass X Pass
Charged Device Model CDM  (AEC-Q100-011) +-750V o3 X Pass X Pass X Pass X Pass X Pass
Lu Max Operating Ta or Tc or Tj 100mA 0/6 X Pass X Pass X Pass X Pass X Pass
Latch-up (Class Il)
Char Typ -40C, 0C, 25C, 85C, 125G Operating Range 0/30 X Pass X Pass X Pass
Characterization
e
Summary:
Submitted By: Alice Sun

Approved By:






Certificate of Design, Construction & Qualification

Description: Qualification of AP7346/AP7342

ngl Device 1 ngl Device 2 ngl Device 3 ngl Device 4 by OBS ngl Device 5 by OBS ngl Device 6 by OBS
General Part Number AP7346D-3318FS6-7 AP7346D-1833FS6-7 AP7342D-1828FS6-7 AP7346D-XXXXFS6-7 AP7342D-XXXXFS6-7 AP7342-XXXXFS6-7
Package DFN1212-6 DFN1212-6 DFN1212-6 DFN1212-6 DFN1212-6 DFN1212-6
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level MSL1 MSL1 MSL1 MSL1 MSL1 MSL1
Package Size 1.2¥1.2*0.4mm 1.2¥1.2*0.4mm 1.2¥1.2*0.4mm 1.2¥1.2*0.4mm 1.2¥1.2*0.4mm 1.2¥1.2*0.4mm
Die Name(1) AD08070378G0 AD08070378G0 AD08070378E0 AD08070378G0 AD08070378E0Q AD08070378F0
Die Size (WI/L/Thickness) 0.49*0.98*0.1 0.49*0.98*0.1 0.49*0.98*0.1 0.49*0.98*0.1 0.49*0.98*0.1 0.49*0.98*0.1
Die Process / Technology CMOS 0.18um 5V 1P3M CMOS 0.18um 5V 1P3M CMOS 0.18um 5V 1P3M CMOS 0.18um 5V 1P3M CMOS 0.18um 5V 1P3M CMOS 0.18um 5V 1P3M
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
Fab Wafer FAB Dongbu Hitek Dongbu Hitek Dongbu Hitek Dongbu Hitek Dongbu Hitek Dongbu Hitek
Wafer Diameter 8" 8" 8" 8" 8" 8"
Wafer Thickness 725um 725um 725um 725um 725um 725um
Top Metal Type/Bond Pad Composition AISiCu AISiCu AISiCu AISiCu AISiCu AISiCu
Top Metal Thickness 3um 3um 3um 3um 3um 3um
Die passivation thickness range SiN 6kA, Oxide 8kA SiN 6kA, Oxide 8kA SiN 6kA, Oxide 8kA SiN 6kA, Oxide 8kA SiN 6kA, Oxide 8kA SiN 6kA, Oxide 8kA
No. of bond over active area 7 7 7 7 7 7
Glass Transistion Temp 130 degree C 130 degree C 130 degree C 130 degree C 130 degree C 130 degree C
Lead Material Manufacture MHT MHT MHT MHT MHT MHT
Header plating (Die Land Area) NiPdAu NiPdAu NiPdAu NiPdAu NiPdAu NiPdAu
Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C
No of masks Steps 18 18 18 18 18 18
Metal Layers 3 3 3 3 3 3
Package Bond Type (at Die) Ball Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material 8008MD 8008MD 8008MD 8008MD 8008MD 8008MD
Leadframe Type Etching Etching Etching Etching Etching Etching
Leadframe Material C7025HH C7025HH C7025HH C7025HH C7025HH C7025HH
Molding Compound Type EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD
Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes
AT/Rel Assembly Site CAT CAT CAT CAT CAT CAT
FT Test Site CAT CAT CAT CAT CAT CAT
Realibility Test Site CAT CAT CAT CAT CAT CAT
DataSheet Complete (Y/N) AP7342/46 AP7342/46 AP7342/46 AP7342/46 AP7342/46 AP7342/46
Qual Plan # 20033103 20033103 20033103 20033103 20033103 20033103
Realibility Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results_ X = Test Needed Results_ X = Test Needed Results Pass/Fail X = Test Needed Results_ X = Test Needed Results_ X = Test Needed Results_
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
Soak 85C, 85% RH 168Hrs 0/154 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
Temp Cycle (TC) MountSdEosnDéé-Qé?:grd-(zg;;i?gr Card) 500 cycles o/77 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
1000 cycles 0/77 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
HAST JESD22-A101/A110 96 Hrs /77 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
130C, 85%RH 33.3 psia Vcc = Op Max " " T
HTSL (JESD22-A103) . . .
High Temperature Storage Ta>150C 168 Hrs o/77 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
500 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
1000 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3 QBS to Qual Device 1,2,3
WBS JESD22-B116B Cpk>1.66 0/5 X Pass X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass X Pass X Pass
Sold:zbility >95% Coverage 5 Seconds 0/15 QBS to Qual Device 3 Pass QBS to Qual Device 3 Pass X QBS to Qual Device 2 QBS to Qual Device 3 QBS to Qual Device 3 QBS to Qual Device 3
PD Package Outline Ppk>1.67 X Pass QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1
Physical Dimensions Cpk>1.33
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 X Pass
LU . .
Latch-up (Class I Max Operating Ta or Tc or Tj 100mA 0/6 X Pass

Summary:
Submitted By:
Approved By:






Certificate of Design, Construction & Qualification

Description: Qualification for JCET_CZ - Add second vendor (HHCK) for

Sinopaco compound products

Qua;l Device 1

General Part Number AZ494AP-E1
Package DIP-16
Wire Bond, Cu Piller, CSP Wire Bond
MSL Level N/A
Package Size 19mm*6.4mm*3.4mm
Die Quantity (eg. Die per package) 1
Die Name(1) AA049I
Die Size (W/L/Thickness) 1.39mm*1.24mm*0.675mm
Die Process / Technology 2U36V BIPOLAR
Wire Bond Material (Au, Cu, Al) PdCu
Wire Diameter Imil
Wafer Diameter 6"
Wafer Thickness 675um
Top Metal Type/Bond Pad Composition AISiCu
Top Metal Thickness 1.2um
Die passivation thickness range Si3N4 0.5um+SI02 0.5um
No. of bond over active area 0
Glass Transistion Temp 149°C
Lead Material Manufacture NingboKangQiang
Header plating (Die Land Area) Ag
Max Junction Temp 150°C
Max Thermal resistance Junc (amibent) 67°C/W
No of masks Steps 10
Package Backgrind Location JCET
Bond Type (at Die) Ball
Bond Type (at LF) Wedge
DB Epoxy/Solder Type Epoxy
Die Attach Material DAD-90
Leadframe Type DIP16(3R)(110x140mil)
Leadframe Material A194
Molding Compound Type EMG-350
Green Compound (Yes/No) Yes
Lead-Free (Yes/No) Yes
AT/Rel Assembly Site JCET
FT Test Site JCET
Realibility Test Site BCD/JCET
Qual Plan # 20051904
e ——
Realibility Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results Pass/Fail
(JESD22-A104) -65C-150C
Temp Cycle (TC) Mounted on PCB Board (Daughter Card) 500 cycles 077 X pass
1000 cycles /77 X Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Ve = Op Max 96 Hrs orr X pass
HTSL (JESD22-A103) 168 Hrs 0r77 X Pass
High Temperature Storage Ta>150C 500 Hrs /77 X Pass
1000 Hrs 0/77 X Pass
WBS JESD22-B116B Cpk>1.66 0/5 X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass
Sb . >95% Coverage 5 Seconds 0/15 X Pass
Solderability
PD ’ Ppk>1.67
Physical Dimensions Package Outline Cpk>1.33 X pass
Summary: Shi ZhiQiang 2020/6/19

Submitted By:
Approved By:

Shi ZhiQiang 2020/6/19






Certificate of Design, Construction & Qualification

Description: GTK assy xfer (U08)_20201005_Qualificaiton

Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Pkg QBS -1
General Part Number PIBULS5V9617AUEX LIS EEEEI 2 PIBULS5V9306UEX PT7C4339UEX PI4I0E5V9536UEX PI5A23159UE
PT7C433833UEX-36
Diodes Package ID # uos uog uos uos uos u10
PTC Package Code(Wire) Finish MSOP-8 (PdCu) MSOP-8 (PdCu) MSOP-8 (PdCu) MSOP-8 (PdCu) MSOP-8 (PdCu) MSOP108 (PdCu)
Construct Type: Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond MSL-1
MSL Level MSL-1 MSL-1 MSL-1 MSL-1 MSL-1 MSL-1
Package Size in mm 3x3x1.1mm 3x3x1.1mm 3x3x1.1mm 3x3x1.1mm 3x3x1.1mm 1
Die Quantity Die Quantity (eg. Die per package) 1 1 1 1 1 1
Wire Bonding Die Name(1) F3VT05-BE 1F3TC20B-TU16 F3VT01-BK 1F3TC46-AABABABB 1M043-AA(9536) F3M023-0011
Die Size (W/L/Thickness) 1.06 x 1.04mm 1.45 x 1.49mm 0.98 x 1.03mm 1.42 x 1.75mm 0.9 x0.9mm NA
Wafer Fab/Die Process / Technology MGN 0.5um MGN 0.5um MGN 0.5um MGN 0.5um MGN 0.35um MGN 0.5um
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu
Wire Bond Material (Au, PdCu, Cu, Al) PdCu or PureCu PdCu or PureCu PdCu or PureCu PdCu or PureCu PdCu or PureCu PdCu or PureCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
Wafer/Fab Wafer Fab MGN Fab3 0.5um MGN Fab3 0.5um MGN Fab3 0.5um MGN Fab3 0.5um MagnaChip Fab4 MGN Fab3 0.5um
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) 8" 200mm MGN
Wafer Thickness 725um 725um 725um 725um 725um 8" (200mm)
Top Metal Thickness 4um 4um 4um 4um 3um 4um
Back Metal Type (All Layers) Alumimum Alumimum Alumimum Alumimum Al/Cu Alumimum
M1 5000A M1 5000A M1 5000A M1 5000A M1 5000A
Back Metal Thickness (All Layers) M2 5000A M2 5000A M2 5000A M2 5000A N/A M2 5000A
M3 8000A M3 8000A M3 8000A M3 8000A M3 8000A
Glass Transition Temp 130C 130C 130C 130C 130 degree C 130C
Max Junction Temp 125C 125C 125C 125C 125 degree C 125C
No of masks Steps 27 27 27 27 22 27
Metal Layers 3LM 3LM 3LM 3LM 4amM 3LM
M1:43% M1:43% M1:43% M1:43% M1:38.5185 %, M2: 31.4927 M1:43%
Metal Density per Layer M2:37% M2:37% M2:37% M2:37% %, M2:37%
M3:51% M3:51% M3:51% M3:51% M3: 38.6028 %, M4:49.758 % M3:51%
Min Metal Width 13um 1.3um 13um 1.3um LR 305 i P3O i 1.3um
M3:0.6 um, M4 :3um
Min Metal Spacing 0.9um 0.9um 0.9um 0.9um R B@AB), MRS, 0.9um
M3:0.5um, M4:3um
Package Backgrind Thickness 8mil 8mil 8mil 8mil 8mil 8.0mil
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 Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material EME 1076DJ-G EME 1076DJ)-G EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G 1076DJ-G
# of pad/ball/pin Pitch 8 leads / 0.65 mm 8 leads / 0.65 mm 8 leads / 0.65 mm 8 leads / 0.65 mm 8 leads / 0.65 mm 10 leads / 0.5 mm
Leadframe Type ET ET ET ET ET ST
Leadframe Material / Lead Finish Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu / Matte Sn
Molding Compound Type G700HA G700HA G700HA G700HA G700HA G700HA
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 IST IST IST IST IST iST
Qual Plan # 20100501 20100501 20100501 20100501 20100501 U10_U08_MSL1_Cu_GTk_2016

U10_U08_MSL1_Au_GTK 2016

Reliability Testing

Test Test Conditions Duration / Limits Fail/s$ Lots Required X = Test Needed L= Its, X =Test Needed Results‘ X = Test Needed L= Its, X =Test Needed LT Its, X = Test Needed Results‘ X = Test Needed Results‘
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
3 Iots x 240 (PACU wi
(JESD22-A113) Bake 125C 24 Hrs QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass ots x 240 (PdCu wire) Pass
1 lot x 240pcs (Au wire)
3 lots x 240 (PdCu wire)
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass 1 lot x 240pcs (Au wire) Pass
3 Iots x 240 (PdCU wi
IR reflow 260C 3 cycles QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass ots x 240 (PdCu wire) Pass
1 lot x 240pcs (Au wire)
500cyc
AT i
(JESD22-A104) -65C-150C 00 cvlesATE 500=0/77 illztsxxsio 2725 x::))
Temp Cycle (PdCu) 1X 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass B Pass
1000 cycles - ATE 1000=0/72 1000cyc
; 3 lots x 80 (PdCu wire)
1 lot x 80pcs (Au wire)
96hr & 192h
JESD22-A101/A110 : e
BHAST (PdCu) - 2X " +96 = 192 hours, ATE 0/70 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass 3 lots x 80 (PdCu wire) Pass
130C, 85%RH, 33.3 psia, Vcc = OpMax )
1 lot x 80pcs (Au wire)
JESD22-A118 3 lots x 80 (PdCu wi
UHAST (PdCu) : 96 Hrs 0/77 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass ots x 80 (PdCu wire) Pass
130C, 85%RH, 33.3 psia, no power 1 lot x 80pcs (Au wire)
3 lots x 80 (PdCu wire)
500 Hrs 0/77 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass . Pass
HTSL (PdCu) - 1X JESD22-A103 / v o 5@ o 5@ 5@ 1 lot x 80pcs (Au wire)
High Temp Storage Ta>150C i
€h Temp Storag 1000 Hrs 0/77 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass 3lots x 80 (PdCu wire) Pass
1 lot x 80pcs (Au wire)
N 3 lots x 5 (PdCu wire)
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 o/s 30 Bonds QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass P Pass
. 3 lots x 5 (PdCu wire)
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 o/s 30 Bonds QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass P — Pass
SD Check solderability on 5 units. 3 lots x 5 (PdCu wire)
5 Second: o/s 3A BS to Pkg QBS -1 2 BS to Pkg QBS -1 P BS to Pkg QBS -1 P BS to Pkg QBS -1 2 BS to Pkg QBS -1 2 2
Solderability >95% Coverage econds / sy @SwRgE ass EHpRz ass @SwRgE ass EHpRz ass ESipis ass 1lot x 5 (Au-wire) ass
PD Ppk>1.67 3 lots x 15 (PdCu wi
physical Dimensions Measure dimensions on 15 units Package Outline cgk;,aa 3 Assy QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 pass lolcitxx 15((Au_‘;/‘i':'e')e) Pass

Summary:
Submitted By:
Approved By:

PE name and date

QRA name and date






Certificate of Design, Construction & Qualification

Description: GTK assy xfer (L16_14_WO08)_Qualification

Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Pkg QBS -1
General Part Number PI4MSD5V9546ALEX PI4I0OE5V9557LEX PI4MSD5V9543ALEX PI14MSD5V9542ALEX PS8A0054NWEX Various
Diodes Package ID # L16 L16 L14 L14 W08 A48(PdCu)Sn
PTC Package Code(Wire) Finish TSSOP16(PdCu) TSSOP16(PdCu) TSSOP14(PdCu) TSSOP14(PdCu) SOIC-8(PdCu) Wire Bond
Construct Type: Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond MSL-1
MSL Level MSL-1 MSL-1 MSL-1 MSL-1 MSL-1 12.6 X6mm
Package Size in mm 5x4.4x1.2mm 5x4.4x1.2mm 5x4.4x1.2mm 5x4.4x1.2mm 4.3x3.9x1.75 1
Die Quantity Die Quantity (eg. Die per package) 1 1 1 1 1 N/A
Wire Bonding Die Name(1) F3MV01-CJ MO03B F3MV01-CC F3MV01-CB CA03310T NA
Die Size (W/L/Thickness) 1.48x1.13mm 1.46 x 1.46mm 1.05 x 1.40mm (F3MVO01) 1.05 x 1.40mm (F3MVO01) 1.31 x 1.36mm (CA3310T) NA
Wafer Fab/Die Process / Technology MGN3 0.5um MGN3 0.5um MGN3 0.5um MGN3 0.5um CSMC 0.5um various
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu PdCu
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu PdCu PdCu PdCu 0.8 mil
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8 mil
Wafer/Fab Wafer Fab MGN Fab3 0.5um MGN Fab3 0.5um MGN MGN CsMC NA
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) 8" (200mm) NA
Wafer Thickness 725um 725um 725um 725um 725um NA
Top Metal Thickness 4um 4um 4um 4um 4um NA
Back Metal Type (All Layers) Alumimum Alumimum Alumimum Alumimum Alumimum NA
M1 5000A M1 5000A M1 5000A M1 5000A
Back Metal Thickness (All Layers) M2 5000A M2 5000A M2 5000A M2 5000A N/A NA
M3 8000A M3 8000A M3 8000A M3 8000A
Glass Transition Temp 130C 130C 130C 130C 130C NA
Max Junction Temp 125C 125C 125C 125C 125C NA
No of masks Steps 27 27 27 27 27 NA
Metal Layers 3LM 3LM 3LM 3LM 2P4M NA
M1:43% M1:43% M1:43% M1:43% Ml\214(5)13:;°:%
Metal Density per Layer M2:37% M2:37% M2:37% M2:37% M3: 38.1603% NA
M3:51% M3:51% M3:51% M3:51% Ma: 61.6099%
Min Metal Width 1.3um 1.3um 1.3um 1.3um 0.5um NA
Min Metal Spacing 0.9um 0.9um 0.9um 0.9um 0.45um NA
Package Backgrind Thickness 8mil 8mil 8mil 8mil 8mil 8.0mil
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 Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G 1076DJ-G
Min Bond Pad Pitch 136um 136um 136um 136um 136um BPP =90um
# of pad/ball/pin Pitch 16L / 0.65mm 16L / 0.65mm 14L / 0.65mm 14L / 0.65mm 8L/1.27mm 48 leads / 0.65 mm
Leadframe Type ET ET ET ET ET ST
Leadframe Material / Lead Finish Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu with Matte Sn Cu / 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 IST IST IST IST IST isT
_A48_128-08_H20-28_Q24-
Qual Plan # 20100502 20100502 20100502 20100502 20100502 16 W16-08_MSL1-BHAST Cu
Reliability Testing
Test Test Conditions. Duration / Limits Fail/ss Lots Required X =Test Needed P:z:;‘:“ X = Test Needed P:zll‘::il X = Test Needed P:z:;‘:“ X = Test Needed p:::‘/‘;; X = Test Needed P:z:;‘:“ X = Test Needed P:zll‘::il
(JESD22-A113) Bake 125C 24 Hrs QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass 3 lots x 240 Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/231 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass 3 lots x 240 Pass
IR reflow 260C 3 cycles QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg OBS -1 Pass 3 lots x 240 Pass
500 cycles - ATE
(JESD22-A104) -65C-150C i 500=0/77 3 lots x 80 (500cyc)
Temp Cycle (PdCu) 1X 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass Pass
1000 cycles - ATE 3 lots x 80 (1000cyc)
1000 = 0/72
BHAST (PdCu) - 2X JESD22-A101/A110 +96 = 192 hours, ATE 0/70 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass 3 lots x 80 (96hr) Pass
130C, 85%RH, 33.3 psia, Vcc = OpMax
JESD22-A118
UHAST (PdCu) 130C, 85%RH, 3.3 psia, no power 96 Hrs 0/77 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass 3 lots x 80 Pass
HTSL (PdCu) - 1X JESD22-A103 500 Hrs 0/77 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass 3 lots x 80 Pass
High Temp Storage Ta>150C 1000 Hrs 0/77 3 Assy lots QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 Pass QBS to Pkg QBS -1 pass QBS to Pkg QBS -1 pass QBS to Pkg QBS -1 Pass 3 lots x 80 Pass
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 0/5 30 Bonds QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg OBS -1 3lotsx 5
WBP Wire Bond Pull MIL-STD883-2011 Cpk>1.66 0/5 30 Bonds QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 3lots x5
Soldesr:bility Check Sf;i;:gcz;ls units 5 Seconds o/5 3 Assy QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 QOBS to Pkg QBS -1 QBS to Pkg QBS -1 3lotsx 5
PD i i _ _ Ppk>1.67
N N N Measure dimensions on 15 units Package Outline 3 Assy QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 QBS to Pkg QBS -1 3 lots x 15
Physical Dimensions Cpk>1.33
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