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DATE:  July 30, 2021 

PCN #:  2531 – Rev 2 

PCN Title:  Additional Die Revision, Redistribution Layer (RDL), BUMP Sites 
(SJSemi and LBS), as well as Assembly/Test (A/T) Site (CAT)  

 

Dear Customer: 
 
This is an advance 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 Advance PCN. 
 
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-2531 REV 2 

 
Notification Date: Implementation Date: Product Family: Change Type: PCN #: 

July 30, 2021 January 29, 2022 Analog Additional Die Revision, 
RDL, BUMP and A/T Site 

2531 

TITLE 

Additional Die Revision, Redistribution Layer (RDL), BUMP Sites (SJSEMI and LBS), as well as Assembly/Test 
(A/T) Site (CAT) 

DESCRIPTION OF CHANGE 

This advance PCN is being issued to notify customers that in order to assure continuity of supply, Diodes is qualifying an 
additional Redistribution Layer (RDL) and BUMP site LB Semicon (LBS) located in the Republic of Korea, and an additional 
BUMP site SJ Semiconductor Corporation (SJSemi) located in JiangYin City, China, and an additional Diodes internal A/T site 
(CAT) located in Chengdu, China. 
 
Full electrical characterization and high reliability testing is ongoing on representative devices to ensure there is no change to 
device functionality or electrical specifications in the datasheet. 
 
Please note that dates mentioned above are best estimates derived from close coordination with our facilities. Specific 
implementation dates may change depending on completion of various qualifications over the next few months.  The final PCN is 
expected to be issued by October 15, 2021 once qualification has been completed.  
 
Rev 2:  1) Added PCN 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). 
             2) Implementation date updated to January 29, 2022

IMPACT 

Continuity of Supply. There will be no change to the Form, Fit or Function of products affected, unless specifically 
indicated. No change in datasheet parameters and product performance. 

PRODUCTS AFFECTED 

Table 1 - Qualifying Additional  Die Revision,  Additional A/T Site (CAT) 

Table 2 - Qualifying Additional RDL and BUMP Site (LBS) 

Table 3 -Qualifying Additional BUMP Site (LBS) 

Table 4 -Qualifying Additional BUMP Site (SJSemi),  Additional A/T Site (CAT) 
 

WEB LINKS 

Manufacturer’s Notice: https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/ 

For More Information Contact: https://www.diodes.com/about/contact-us/contact-sales/ 

Data Sheet: http://www.diodes.com/catalog/ 
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Table 2 - Qualifying Additional RDL and BUMP Site (LBS) 

AP22908CN4-7 AP22908CNA4-7         

 
 

Table 3 - Qualifying Additional BUMP Site (LBS) 

AP22913CN4-7 AP22916BCA4-7 AP22916CCA4-7       

 
 

Table 4 - Qualifying Additional BUMP Site (SJSemi),  Additional A/T Site (CAT) 

AP61100Z6-7 AP61102Z6-7 AP61300Z6-7 AP61302Z6-7     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 - Qualifying Additional  Die Revision,  Additional A/T Site (CAT) 

AP3445LW6-7           





Certificate of Design, Construction & Qualification


Description: Qualification of AP61300 and AP61302 (A/T site change to CAT, bump site change to SJ Semi)


Qual Device 1 Qual Device 2 QBS Device 1 QBS Device 2
General Part Number AP61302Z6-7 AP61300Z6-7 AP61302QZ6-7 AP61300QZ6-7


 Package SOT563(FC) SOT563(FC) SOT563(FC) SOT563(FC)
Wire Bond, Cu Piller, CSP Cu piller Cu piller Cu piller Cu piller


MSL Level MSL1 MSL1 MSL1 MSL1
Package Size 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm


Die Quantity (eg. Die per package) 1 1 1 1
Die Name(1) AD08070455A05 AD08070455A04 AD08070455A05 AD08070455A04


Die Size  (W/L/Thickness 0.91mm*1.2mm*0.14mm 0.91mm*1.2mm*0.14mm 0.91mm*1.2mm*0.14mm 0.91mm*1.2mm*0.14mm
Die Process / Technology 1830AN18BA 1830AN18BA 1830AN18BA 1830AN18BA


Fab Wafer FAB Fab: Dongbu Hitek
Bumping house: SJ Semi


Fab: Dongbu Hitek
Bumping house: SJ Semi


Fab: Dongbu Hitek
Bumping house: SJ Semi


Fab: Dongbu Hitek
Bumping house: SJ Semi


Wafer Diameter 8" 8" 8" 8"
Wafer Thickness 725 725 725 725


Top Metal Type/Bond Pad Composition Al Al Al Al
Top Metal Thickness 2.7um 2.7um 2.7um 2.7um


Die passivation thickness  range Nitride (1um) Nitride (1um) Nitride (1um) Nitride (1um)
 No. of bond over active area 0 0 0 0
 Lead Material Manufacture Possehl electronics Possehl electronics Possehl electronics Possehl electronics
 Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C
 Max Thermal resistance Junc (case) 60 °C/W 60 °C/W 60 °C/W 60 °C/W
 Max Thermal resistance Junc (amibent) 130°C/W 130°C/W 130°C/W 130°C/W


No of masks Steps 19 19 19 19
Metal Layers 3 3 3 3


Metal Density per Layer 
M1: 42.5%
M2: 56.9%
M3: 66.5%


M1: 42.5%
M2: 56.9%
M3: 66.5%


M1: 42.5%
M2: 56.9%
M3: 66.5%


M1: 42.5%
M2: 56.9%
M3: 66.5%


Min Metal Width 0.23 0.23 0.23 0.23
Min Metal Spacing 0.28 0.28 0.28 0.28


Power Consumption 0.769W 0.769W 0.769W 0.769W
Number of Transistors 6918 6918 6918 6918


Package BackgrindThinkness 0.14mm 0.14mm 0.14mm 0.14mm
Backgrind Location CAT CAT CAT CAT


DB Epoxy/Solder Type TF38 TF38 TF38 TF38
Min Bond Pad Pitch 141 141 141 141


# of pad/ball/pin Pitch 12 12 12 12
Leadframe Type SOT-563 FC-B Type 16R SOT-563 FC-B Type 16R SOT-563 FC-B Type 16R SOT-563 FC-B Type 16R


Leadframe Material bare copper bare copper bare copper bare copper
Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3


Green Compound (Yes/No) Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes


AT/Rel Assembly Site CAT CAT CAT CAT
FT Test Site CAT CAT CAT CAT


Realibility Test Site BCD BCD BCD BCD
Qual Plan # 21051801 21051801 20081303 20081303


Realibility Testing


Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results 
Pass/Fail X = Test Needed Results 


Pass/Fail X = Test Needed Results 
Pass/Fail X = Test Needed Results 


Pass/Fail
MSL1   Pre-cond (JESD22-A113)  Bake 125C 24 Hrs 0/154 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


Soak 85C, 85% RH 168Hrs 0/154 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass
IR reflow 260C 3 cycles 0/154 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


Temp Cycle (TC) (JESD22-A104)  -65C-150C
Mounted on PCB Board (Daughter Card)


500 cycles 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


1000 cycles 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


HAST JESD22-A101/A110
130C, 85%RH 33.3 psia Vcc = Op Max


96 Hrs 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


HTSL
High Temperature Storage


(JESD22-A103)                                
Ta>150C


168 Hrs 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


 500 Hrs 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass
1000 Hrs 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


1000 Hrs 0/77 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass
Human Body Model HBM         (AEC-Q100-002)      +-2KV 0/3 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


Charged Device Model CDM         (AEC-Q100-011)    +-750V 0/3 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass
LU


Latch-up (Class II) Max Operating Ta or Tc or Tj     100mA 0/6 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


Char
Characterization Typ -40C, 0C, 25C, 85C, 125C Operating  Range 0/30 QBS to QBS Device 1 QBS to QBS Device 2 X Pass X Pass


Summary: ____________________________________  
Submitted By: ____Sophie Sui______ 2021/05/27______________________
Approved By: M Kulbeth 12/6/2021________________________________







Certificate of Design, Construction & Qualification


Description: Qualification of AP3445LW6-7 (A/T site transfer to CAT)


Qual Device 1 Qual Device 2 Qual Device 3
General Part Number AP3445LW6-7 AP3445LW6-7 AP3445LW6-7


 Package SOT-26 SOT-26 SOT-26
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond


MSL Level MSL1 MSL1 MSL1
Package Size 3*2.8*1.15 3*2.8*1.15 3*2.8*1.15


Die Quantity (eg. Die per package) 1 1 1
Die Name(1) BN089E0-2 BN089E0-2 BN089E0-2


Die Size  (W/L/Thickness 1.61mm*0.91mm*0.1mm 1.61mm*0.91mm*0.1mm 1.61mm*0.91mm*0.1mm
Die Process / Technology CMOS  0.5um  5V 1P3M CMOS  0.5um  5V 1P3M CMOS  0.5um  5V 1P3M 


Wire Bond Material (Au, Cu, Al) PDCU PDCU PDCU
Wire Diameter 1.0MIL 1.0MIL 1.0MIL


Fab Wafer FAB SFAB2 SFAB2 SFAB2
Wafer Diameter 6" 6" 6"
Wafer Thickness 675 675 675


Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu
Top Metal Thickness 3 um 3 um 3 um 


Die Passivation thickness  range SiO2 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A
 No. of bond over active area 0 0 0
 Max Junction Temp 150 degree C 150 degree C 150 degree C
 Max Thermal resistance Junc (case) 26  C/W 26  C/W 26  C/W
 Max Thermal resistance Junc (amibent) 130  C/W 130  C/W 130  C/W


No of masks Steps 17 17 17
Metal Layers 3 3 3


Metal Density per Layer 
M1:0.599   
M2:0.597
M3:0.689


M1:0.599   
M2:0.597
M3:0.689


M1:0.599   
M2:0.597
M3:0.689


Min Metal Width 0.6um 0.6um 0.6um
Min Metal Spacing 0.6um 0.6um 0.6um


Power Consumption 1.4w 1.4w 1.4w
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 CWBC CWBC CWBC
Die Attach Material 8008MD 8008MD 8008MD
Min Bond Pad Pitch 120um 120um 120um


# of pad/ball/pin Pitch 12 12 12
Leadframe Type TSOT23-6L R TYPE 16ROW TSOT23-6L R TYPE 16ROW TSOT23-6L R TYPE 16ROW


Leadframe Material CDA194 CDA194 CDA194
Molding Compound Type CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2) CEL-1700HF40SK-D3(M2)


Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes


AT/Rel Assembly Site CAT CAT CAT
FT Test Site CAT CAT CAT


Realibility Test Site CAT CAT CAT
Qual Plan # #21031901 #21031901 #21031901


Realibility Testing


Test Test Conditions Duration / 
Limits Fail/SS X = Test Needed Results 


Pass/Fail X = Test Needed Results 
Pass/Fail X = Test Needed Results 


Pass/Fail
MSL1   Pre-cond (JESD22-A113)  Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs 0/154 X Pass X Pass X Pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass


Temp Cycle (TC) (JESD22-A104)  -65C-150C
Mounted on PCB Board (Daughter Card)


500 cycles 0/77 X Pass X Pass X Pass


1000 cycles 0/77 X Pass X Pass X Pass


HAST JESD22-A101/A110
130C, 85%RH 33.3 psia Vcc = Op Max


96 Hrs 0/77 X Pass X Pass X Pass


HTSL
High Temperature Storage


(JESD22-A103)                                
Ta>150C


168 Hrs 0/77 X Pass X Pass X Pass


 500 Hrs 0/77 X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass


HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 X Pass X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs 0/77 X Pass X Pass X Pass


1000 Hrs 0/77 X Pass X Pass X Pass
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
SD


Solderability >95% Coverage 5 Seconds 0/15 X Pass X Pass X Pass


PD
Physical Dimensions  Package 


Outline
Ppk>1.67 
Cpk>1.33 X Pass Additional Pass Additional Pass


Human Body Model HBM         (AEC-Q100-002)      +-2KV 0/3 X Pass X Pass X Pass
Charged Device Model CDM         (AEC-Q100-011)    +-750V 0/3 X Pass X Pass X Pass


LU
Latch-up (Class II) Max Operating Ta or Tc or Tj     100mA 0/6 X Pass X Pass X Pass


Char
Characterization Typ -40C, 0C, 25C, 85C, 125C Operating  Rang 0/30 X Pass   


Summary: ____________________________________  
Submitted By: Alice Sun
Approved By: _M Kulbeth 9/16/2021________________________________







Certificate of Design, Construction & Qualification


Description: Qualification of AP22908CNA4-7, AP22908CN4-7,  AP22913CN4-7 (RDL + bump site change to LBS)


Qual Device 1 Qual Device 2 Qual Device 3
General Part Number AP22908CNA4-7 AP22908CN4-7 AP22913CN4-7


 Package U-WLB0909-4 X1-WLB0909-4 X1-WLB0909-4
Wire Bond, Cu Piller, CSP CSP CSP CSP


MSL Level MSL1 MSL1 MSL1
Package Size 0.87*0.87*0.585 0.87*0.87*0.455 0.92*0.92*0.455


Die Quantity (eg. Die per package) 1 1 1
Die Name(1) AD08070475C0 AD08070475C0 A0451B0


Die Size  (W/L/Thickness 0.87*0.87*0.560 0.87*0.87*0.455 0.92*0.92*0.25mm
Die Process / Technology CMOS/0.35um/5V/1P3M CMOS/0.35um/5V/1P3M CMOS/0.18um/5V/1P4M


Fab Wafer FAB Fab: Key-foundry 
RDL+bumping: LBS


Fab: Key-foundry 
RDL+bumping: LBS


Fab: Dongbu Hitek
Bumping: LBS


Wafer Diameter 8" 8" 8"
Wafer Thickness 725um 725um 725um


Top Metal Type/Bond Pad Composition Al/Cu Al/Cu AlCu
Top Metal Thickness 3 um Al Alloy 3 um Al Alloy 27KA


Die passivation thickness  range Nitride (1um) Nitride (1um) Nitride (1.4um)
 No. of bond over active area 0 0 0
 Glass Transistion Temp 130 degree C 130 degree C 130 degree C
 Max Junction Temp 150 degree C 150 degree C 125 degree C
 Max Thermal resistance Junc (case) 31 °C/W 31 °C/W 31
 Max Thermal resistance Junc (amibent) 136°C/W 136°C/W 136


No of masks Steps 15 15 19
Metal Layers 3 3 4


Metal Density per Layer M1 2.5/M2 2.5/M3 15 mA/um M1 2.5/M2 2.5/M3 15 mA/um 1.94mA/um(M1/M2/M3)
11.61mA/um(M4)


RDL Design and Process 2P2M 2P2M No
Number of Transistors 196 196 215


Package BackgrindThinkness 250 250 180um
Backgrind Location CAT CAT CAT


 Bond Type (at Die) bump bump bump
DB Epoxy/Solder Type Solder bump (SnAgCu) Solder bump (SnAgCu) Solder bump (SnAgCu)


Min Bond Pad Pitch 500 500 500um
# of pad/ball/pin Pitch 4 balls/500um 4 balls/500um 4 balls/500um


AT/Rel Assembly Site LBS+CAT LBS+CAT LBS+CAT
FT Test Site N/A N/A N/A


Realibility Test Site BCD BCD BCD
Qual Plan # #21041402 #21041402 #21041402


Realibility Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results Pass/Fail X = Test Needed Results Pass/Fail X = Test Needed Results Pass/Fail


MSL1   Pre-cond (JESD22-A113)  Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs 0/154 X Pass X Pass X Pass


IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass


Temp Cycle (TC) (JESD22-A104)  -65C-150C
Mounted on PCB Board (Daughter Card) 500 cycles 0/77 X Pass X Pass X Pass


1000 cycles 0/77 X Pass X Pass X Pass


HAST JESD22-A101/A110
130C, 85%RH 33.3 psia Vcc = Op Max 96 Hrs 0/77 x Pass x Pass x Pass


HTSL
High Temperature Storage


(JESD22-A103)                                
Ta>150C 168 Hrs 0/77 x Pass x Pass x Pass


 500 Hrs 0/77 x Pass x Pass x Pass
1000 Hrs 0/77 x Pass x Pass x Pass


HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 x Pass x Pass x Pass
or Ta=150 for 408 hrs 500 Hrs 0/77 x Pass x Pass x Pass


1000 Hrs 0/77 x Pass x Pass x Pass
Human Body Model HBM         (AEC-Q100-002)      +-2KV 0/3 x Pass x Pass x Pass


Charged Device Model CDM         (AEC-Q100-011)    +-750V 0/3 x Pass x Pass x Pass
LU


Latch-up (Class II) Max Operating Ta or Tc or Tj     100mA 0/6 x Pass x Pass x Pass


Char
Characterization Typ -40C,25C, 85C Operating  Range 0/30 x Pass x Pass x Pass


Summary: ____________________________________  
Submitted By: YuanJian Li
Approved By: _M Kulbeth 11/17/2021_______________________________







Certificate of Design, Construction & Qualification


Description: Qualification of AP61100 and AP61102 (transfer to CAT)


Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4
General Part Number AP61102Z6-7 AP61102Z6-7 AP61102Z6-7 AP61100Z6-7


 Package SOT563(FC) SOT563(FC) SOT563(FC) SOT563(FC)
Wire Bond, Cu Piller, CSP Cu piller Cu piller Cu piller Cu piller


MSL Level MSL1 MSL1 MSL1 MSL1
Package Size 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm


Die Quantity (eg. Die per package) 1 1 1 1
Die Name(1) AD08070440B03 AD08070440B03 AD08070440B03 AD08070440B01


Die Size  (W/L/Thickness 0.73mm*1.2mm*0.14mm 0.73mm*1.2mm*0.14mm 0.73mm*1.2mm*0.14mm 0.73mm*1.2mm*0.14mm
Die Process / Technology CMOS 0.18um 5V 1P3M CMOS 0.18um 5V 1P3M CMOS 0.18um 5V 1P3M CMOS 0.18um 5V 1P3M


Fab Wafer FAB FAB:Dongbu Hitek BUMP:SJSemi FAB:Dongbu Hitek BUMP:SJSemi FAB:Dongbu Hitek BUMP:SJSemi FAB:Dongbu Hitek BUMP:SJSemi


Wafer Diameter 8" 8" 8" 8"
Wafer Thickness 725 725 725 725


Top Metal Type/Bond Pad Composition Al Al Al Al
Top Metal Thickness 2.7um 2.7um 2.7um 2.7um


Die Passivation thickness  range Nitride (1um) Nitride (1um) Nitride (1um) Nitride (1um)
 No. of bond over active area 0 0 0 0
 Lead Material Manufacture Possehl electronics Possehl electronics Possehl electronics Possehl electronics
 Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C
 Max Thermal resistance Junc (case) 60 °C/W 60 °C/W 60 °C/W 60 °C/W
 Max Thermal resistance Junc (amibent) 130°C/W 130°C/W 130°C/W 130°C/W


No of masks Steps 18 18 18 18
Metal Layers 3 3 3 3


Metal Density per Layer m1: 40.6% m2:50.9% m3:65.3% m1: 40.6% m2:50.9% m3:65.3% m1: 40.6% m2:50.9% m3:65.3% m1: 40.6% m2:50.9% m3:65.3%
Min Metal Width 0.23 0.23 0.23 0.23


Min Metal Spacing 0.28 0.28 0.28 0.28
Power Consumption 0.769W 0.769W 0.769W 0.769W


RDL Design and Process No No No No
Number of Transistors 6918 6918 6918 6918


Package BackgrindThinkness 0.14mm 0.14mm 0.14mm 0.14mm
Backgrind Location SAT SAT SAT SAT


DB Epoxy/Solder Type Flux TF38 Flux TF38 Flux TF38 Flux TF38
Min Bond Pad Pitch 105 105 105 105


# of pad/ball/pin Pitch 8 8 8 8
Leadframe Type SOT-563 FC-A SOT-563 FC-A SOT-563 FC-A SOT-563 FC-A


Leadframe Material bare copper bare copper bare copper bare copper
Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3


Green Compound (Yes/No) Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes


AT/Rel Assembly Site CAT CAT CAT CAT
FT Test Site CAT CAT CAT CAT


Realibility Test Site CAT CAT CAT CAT
Qual Plan # 21042902 21042902 21042902 21042902


Realibility Testing


Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results 
Pass/Fail X = Test Needed Results 


Pass/Fail X = Test Needed Results 
Pass/Fail X = Test Needed Results 


Pass/Fail
MSL1 Pre-condition (JESD22-A113)  Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass QBS to Qual Device1


Soak 85C, 85% RH 168Hrs 0/154 X Pass X Pass X Pass QBS to Qual Device1
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass QBS to Qual Device1


Temp Cycle (TC) (JESD22-A104)  -65C-150C
Mounted on PCB Board (Daughter Card)


500 cycles 0/77 X Pass X Pass X Pass QBS to Qual Device1


1000 cycles 0/77 X Pass X Pass X Pass QBS to Qual Device1


HAST JESD22-A101/A110
130C, 85%RH 33.3 psia Vcc = Op Max


96 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1


HTSL
High Temperature Storage


(JESD22-A103)                                 
Ta>150C


168 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1


 500 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1
1000 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1


HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1
or Ta=150 for 408 hrs 500 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1


1000 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1
SD


Solderability >95% Coverage 5 Seconds 0/15 X Pass QBS to Qual Device1


PD
Physical Dimensions  Package Outline Ppk>1.67 


Cpk>1.33 X Pass X Pass X Pass QBS to Qual Device1


Human Body Model HBM         (AEC-Q100-002)     +-2KV 0/3 X Pass X Pass X Pass QBS to Qual Device1
Charged Device Model CDM         (AEC-Q100-011)   +-750V 0/3 X Pass X Pass X Pass QBS to Qual Device1


LU
Latch-up (Class II) Max Operating Ta or Tc or Tj     100mA 0/6 X Pass X Pass X Pass QBS to Qual Device1


Char
Characterization Typ -40C, 0C, 25C, 85C, 125C Operating  Range 0/30 X Pass   QBS to Qual Device1


Summary:  
Submitted By: Alice Sun 2021/10/13
Approved By: ___M Kulbeth 10/20/2021_____________________________







Certificate of Design, Construction & Qualification


Description: Qualification of AP22916BCA4-7 & AP22916CCA4-7 (LBS bump site addition)


Qual Device 1 (by QBS) Qual Device 2 (by QBS) Qual Device 3 Qual Device 4 Qual Device 5 QBS Device 1 QBS Device 2 QBS Device 3
General Part Number AP22916BCA4-7 AP22916CCA4-7 AP22908CNA4-7 AP22908CN4-7 AP22913CN4-7 AP22916BCA4-7 AP22916BCA4-7 AP22916CCA4-7


 Package X1-WLB0808-4 X1-WLB0808-4 U-WLB0909-4 X1-WLB0909-4 X1-WLB0909-4 X1-WLB0808-4 X1-WLB0808-4 X1-WLB0808-4
Wire Bond, Cu Piller, CSP CSP CSP CSP CSP CSP CSP CSP CSP


MSL Level 1 1 MSL1 MSL1 MSL1 1 1 1
Package Size 0.78*0.78*0.45 0.78*0.78*0.45 0.87*0.87*0.585 0.87*0.87*0.455 0.92*0.92*0.455 0.78*0.78*0.45 0.78*0.78*0.45 0.78*0.78*0.45


Die Quantity (eg. Die per package) 1 1 1 1 1 1 1 1
Die Name(1) AD08070500B0 AD080705000B1 AD08070475C0 AD08070475C0 A0451B0 AD08070500B0 AD08070500B0 AD08070500B1


Die Size  (W/L/Thickness 810*810 (um^2) 810*810 (um^2) 0.87*0.87*0.560 0.87*0.87*0.455 0.92*0.92*0.25mm 810*810 (um^2) 810*810 (um^2) 810*810 (um^2)


Die Process / Technology CMOS/0.18um/5V/1P4M CMOS/0.18um/1P3M (HL18W) CMOS/0.35um/5V/1P3M CMOS/0.35um/5V/1P3M CMOS/0.18um/5V/1P4M CMOS/0.18um/1P3M 
(HL18W)


CMOS/0.18um/1P3M 
(HL18W)


CMOS/0.18um/1P3M 
(HL18W)


Wire Bond Material (Au, Cu, Al) Ball bumping Ball bumping N/A N/A TiNiCu (solder ball) Ball bumping Ball bumping Ball bumping


Fab Wafer FAB Fab: Key-foundry 
RDL+bumping: LBS


Fab: Key-foundry 
RDL+bumping: LBS


Fab: Key-foundry 
RDL+bumping: LBS


Fab: Key-foundry 
RDL+bumping: LBS


Fab: Dongbu Hitek
Bumping: LBS


Fab: Key-Foundry 
(Maganachip)


Fab: Key-Foundry 
(Maganachip)


Fab: Key-Foundry 
(Maganachip)


Wafer Diameter 8" 8" 8" 8" 8" 8" 8" 8"
Wafer Thickness 720um 720um 725um 725um 725um 720um 720um 720um


Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu AlCu Al/Cu Al/Cu Al/Cu
Top Metal Thickness 3 um 3 um 3 um Al Alloy 3 um Al Alloy 27KA 3 um 3 um 3 um


Die Passivation thickness  range Nitride (1um) Nitride (1um) Nitride (1.4um)
 No. of bond over active area N/A N/A 0 0 0 N/A N/A N/A
 Glass Transistion Temp N/A N/A 130 degree C 130 degree C 130 degree C N/A N/A N/A
 Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C 125 degree C 150 degree C 150 degree C 150 degree C
 Max Thermal resistance Junc (case) TBD TBD 31 °C/W 31 °C/W 31 TBD TBD TBD
 Max Thermal resistance Junc (amibent) TBD TBD 136°C/W 136°C/W 136 TBD TBD TBD


No of masks Steps 19 19 15 15 19 19 19 19
Metal Layers 3 3 3 3 4 3 3 3


Metal Density per Layer N/A N/A M1 2.5/M2 2.5/M3 15 mA/um M1 2.5/M2 2.5/M3 15 mA/um 1.94mA/um(M1/M2/M3)
11.61mA/um(M4) N/A N/A N/A


Package BackgrindThinkness TBD TBD 250 250 180um TBD TBD TBD
Backgrind Location CAT CAT CAT CAT CAT CAT CAT CAT


 Bond Type (at Die) bump bump bump bump bump bump bump bump
DB Epoxy/Solder Type Solder bump (SnAgCu) Solder bump (SnAgCu) Solder bump (SnAgCu) Solder bump (SnAgCu) Solder bump (SnAgCu) Solder bump (SnAgCu) Solder bump (SnAgCu) Solder bump (SnAgCu)


Min Bond Pad Pitch 400 400 500 500 500um 400 400 400
# of pad/ball/pin Pitch 4 balls/400um 4 balls/400um 4 balls/500um 4 balls/500um 4 balls/500um 4 balls/400um 4 balls/400um 4 balls/400um


Green Compound (Yes/No) Yes Yes N/A N/A N/A Yes Yes Yes
Lead-Free (Yes/No) Yes Yes N/A N/A N/A Yes Yes Yes
Solder Ball Diameter 0.23 0.23 N/A N/A N/A 0.23 0.23 0.23


AT/Rel Assembly Site Ball Drop bump: LBS
A/T : CAT


Ball Drop bump: LBS
A/T : CAT LBS+CAT LBS+CAT LBS+CAT Ball Drop bump: UNISEM


A/T : CAT
Ball Drop bump: UNISEM
A/T : CAT


Ball Drop bump: UNISEM
A/T : CAT


FT Test Site CAT CAT N/A N/A N/A CAT CAT CAT
Realibility Test Site DHC DHC BCD BCD BCD DHC DHC DHC


Qual Plan # 21051803 21051803 #21041402 #21041402 #21041402 19112101 19112101 19112101
Realibility Testing


Test Test Conditions Duration / Limits Fail/SS 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 X = Test Needed Results 


Pass/Fail X = Test Needed Results 
Pass/Fail X = Test Needed Results 


Pass/Fail


MSL1   Pre-cond (JESD22-A113)  Bake 125C 24 Hrs 0/154 QBS to qual device 3&4&5 QBS to qual device 3&4&5 X Pass X Pass X Pass X Pass X Pass X Pass


Soak 85C, 85% RH 168Hrs 0/154 QBS to qual device 3&4&5 QBS to qual device 3&4&5 X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 0/154 QBS to qual device 3&4&5 QBS to qual device 3&4&5 X Pass X Pass X Pass X Pass X Pass X Pass


Temp Cycle (TC) (JESD22-A104)  -65C-150C
Mounted on PCB Board (Daughter Card) 500 cycles 0/77 QBS to qual device 3&4&5 QBS to qual device 3&4&5 X Pass X Pass X Pass X Pass X Pass X Pass


1000 cycles 0/77 QBS to qual device 3&4&5 QBS to qual device 3&4&5 X Pass X Pass X Pass X Pass X Pass X Pass


HAST JESD22-A101/A110
130C, 85%RH 33.3 psia Vcc = Op Max 96 Hrs 0/77 QBS to qual device 3&4&5 QBS to qual device 3&4&5 x Pass x Pass x Pass X Pass X Pass X Pass


HTSL
High Temperature Storage


(JESD22-A103)                         
Ta>150C 168 Hrs 0/77 QBS to qual device 3&4&5 QBS to qual device 3&4&5 x Pass x Pass x Pass X Pass X Pass X Pass


 500 Hrs 0/77 QBS to qual device 3&4&5 QBS to qual device 3&4&5 x Pass x Pass x Pass X Pass X Pass X Pass
1000 Hrs 0/77 QBS to qual device 3&4&5 QBS to qual device 3&4&5 x Pass x Pass x Pass X Pass X Pass X Pass


HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 QBS to QBS device 1&2&3 QBS to QBS device 1&2&3 x Pass x Pass x Pass X Pass X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs 0/77 QBS to QBS device 1&2&3 QBS to QBS device 1&2&3 x Pass x Pass x Pass X Pass X Pass X Pass


1000 Hrs 0/77 QBS to QBS device 1&2&3 QBS to QBS device 1&2&3 x Pass x Pass x Pass X Pass X Pass X Pass
Human Body Model HBM         (AEC-Q100-002)      +-2KV 0/3 QBS to QBS device 1&2&3 QBS to QBS device 1&2&3 x Pass x Pass x Pass X Pass X Pass QBS to Qual Device 2 Pass


Charged Device Model CDM         (AEC-Q100-011)    +-750V 0/3 QBS to QBS device 1&2&3 QBS to QBS device 1&2&3 x Pass x Pass x Pass X Pass X Pass QBS to Qual Device 2 Pass
LU


Latch-up (Class II) Max Operating Ta or Tc or Tj     100mA 0/6 QBS to QBS device 1&2&3 QBS to QBS device 1&2&3 x Pass x Pass x Pass X Pass X Pass QBS to Qual Device 2 Pass


Char
Characterization Typ -40C, 0C, 25C, 85C, 125C Operating  Range 0/30 QBS to QBS device 1&2&3 QBS to QBS device 1&2&3 x Pass x Pass x Pass X Pass X Pass X Pass


Summary:
Submitted By: Mike Yu 06/07/2021
Approved By: M Kulbeth 11/30/2021_____________________________
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